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VARIANCE DESIGNS IN PSYCHOLOGICAL RESEARCH 


- LEONARD S. KOGAN 
nstitute of Welfare Research, Community Service Society of New York 


About 


| Zubin ds decade ago Garrett and 


40d the oe surveying applications 
of A as ential utility of analysis 
lim a in psychological research 
nigties $a out that such tech- 
ployed S not yet been widely em- 
of Liners ve that time the number 
sis of y ological studies using analy- 
that Rn has become so large 
k Prohibit listing of titles would be 
tical text ive length. Several statis- 
ysis in s emphasizing variance anal- 
Since am Psychologica] research have 
numerous ared (37, 76, 101) as well as 
Written b methodological articles 
. The Y psychologists.! 
Is to he rase of the present review 
tent to bo the directions and ex- 
| signs isses analysis of variance de- 
| hologicat een applied in recent psy- 
" part refer research. For the most 
aPpearin ences are drawn from papers 
Menta] A in the Journal of Experi- 
Com, ar UAE) and the Journal of 
chology Pw and Physiological Psy- 
tempt uring recent years. No at- 
Make ey been made, however, to 
ete a survey of such 
aoed om ae special emphasis being 
ln papers where problem for- 
are Sign, analysis, and infer- 
presented in sufficient de- 

» Vl as d to grasp essential 
andia n thus implement his 
g of experimental design 


d 
Man, Ward 
y s (37 T 
| 9f these nd presa a bibliography of 


and analysis over that obtainable 
from the typical artificialities of sta- 
tistical texts. It will be assumed that 
the reader is acquainted with the 
basic concepts and computational 
procedures for analysis of variance to 
the level of Edwards (37) and Mc- 
Nemar (101). Reference will be made 
to other readily available sources 
when necessary. 

Problems of terminology present 
difficulties in any discussion of experi- 
mental designs. Psychologists have 
not been consistent in taking over 


Fisherian terminology (44, 45). 
While terms such as “factorial de- 
sign," “latin square," “treatment,” 


“replication,” and others have gained 
widespread usage, terms such as 
"block," "plot," "varieties," etc., 
have apparently seemed too agro- 
nomic to be commonly used by psy- 
chologists. In the material to follow, 
popular terminology such as that 
used by Edwards (37) will be fol- 
lowed, with some attention being 
paid to alternative names which have 
been used. 


SINGLE-CLASSIFICATION DESIGNS 


Most statistical texts introduce the 
topic of analysis of variance by de- 
scribing the partitioning of sums of 
squares (SS) and degrees of freedom 
(df) in the case of the single-classifica- 
tion design. The essence of this de- 
sign is the presence of a single cri- 

T 
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terion of classification usually repre- 
sented by several independent groups 
of 5s upon whom the same measure- 
ments have been taken (49). The 
several groups typically involve the 


application of different experimental _ 


treatments. The usual problem to be 
answered by the analysis is whether 
the means of the several groups differ 
more among themselves than can be 
attributed to random-sampling varia- 
tion from a common population. The 
over-all test of the significance of dif- 
ferences among the means is provided 
by an F ratio with the numerator de- 
rived from the variation of the several 
means and the denominator based on 
"pooling" the individual differences 
within the several groups. Other 
common names for this design are 
single-factor design, one-factor de- 
sign, one-way classification, two-part 
analysis of variance, single-variable 


design, simple analysis of variance, 


between and within analysis, and 
simple classification of variates. 
The most frequently used form of 
this design is the two-group case 
where the number of observations in 
each of the groups may be either 
equal or unequal. For this case the 
traditional method of analysis is the 
t test with k( — Ni - Ns —2)df or the 
equivalent F ratio with one df in the 
numerator and £ df in the denomina- 
tor. Because of its widespread famili- 
arity, no illustrations of the 
group case will be presented. 
The extension of the single-classifi- 
cation design to more than two 
groups, despite its simplicity, is not 
frequently found in the literature, 
Franklin and Brozek (47), investigat- 
ing the relationship between psycho- 
motor performance and type of prac- 
tice schedule, made use of a single- 
classification analysis. Thirty-six Ss 
were allocated to six equal groups 
with comparable means and stand- 
ard deviations on the basis of per- 


two- 


formance in "try-out" trials. The. 
groups were then assigned differens 
practice schedules on two psycho- 
motor tests, e.g., three trials a day, 
three trials a week, etc. The single- 
classification design was applied in 
testing the over-all significance of dif- 
ferences among the six group means 
at specified trials. The analysis, of 
variance, say, at the ninth trial ap- 
peared in the form shown in'Table 1. 


TABLE 1 
ANALYSIS OF VARIANCE AT SPECIFIED 
, TRIAL (47) 

Source of Variation df 
Between groups j 5 
Within groups 30 

Total 35 


A slight complication appears in 
the single-classification design when 
the number of Ss in each of the sev- 
eral groups is unequal. The computa- 
tional method of correcting for un- 
equal N’s by dividing the total 
squared for each group by its own NV 
is readily found in all texts, Ammons 
(2) used this so-called unbalanced 
single-classification design in a study 
of rotor pursuit performance where 
eight unequal groups were given dif- ~ 
ferent conditions of pre-practice 
warming-up activity. As in the pre- 
ceding illustration, Ammons used the 
design to test the over-all significance 
of differences among group means at 
Specified trials. A more general exam- 
ple of the single-classification design 
with unequal N's in the groups is pro- 
vided by Kelman (82) in a study in- 
volving the comparison of suggesti- 

ility scores for 


classified as Control, Success, Failur? 
and Ambiguous. 


Comment. The single-classification 
design is the Prototype of the classical 
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xperimental dictum of keeping all 
factors constant but the one being in- 
vestigated. Reliable inference from 
this design demands that all condi- 
tions other than those which distin- 
gun the several experimental groups 
e kept comparable from group to 
ea or at least completely random- 
2s among the groups. All variation 
er and above the differences among 
pus is used to make the estimate of 
p fluctuation or experimental 
houli Whenever . possible, the Ss 
e be'assigned to the several 
HR ina random manner. Large 
drm ual differences or heterogen- 
seme : Pespone among Ss within the 
pic sronp enter into the estimate of 
liie nd may mask small but real 
A m among the groups. Fail- 
Oh Rag the null hypothesis, i.e., 
Wm ue the several means, is thus 
t, tributable to small size of 
of the i If, on the other hand, the Ss 
pu om are kept markedly 
the LE by having them all of 
ete, gi e age sex, IQ, education, 
groups prii ant differences among 
Exberimen.. be found as a function of 
Derimar tal variations, but the ex- 
8 Sign will then find it difficult 
|meanin Eius from his findings to a 
Ü dà s ul population. 

lin and ene to note that Frank- 
Above dare (47) in the study cited 
'andomiz not actually rely on simple 
Sroups an in selecting their six 
means à Py Near equality of initial 
“forced? ear deviations was 
among th y distributing the Ss 
ing, but ile not by exact pair- 
L Brahe a rough matching of high, 
L oci eme low scores from group 
1 Subs, his attempted control of 
> Cver, tal nt variation was not, how- 
| Ses *en into account in the analy- 
the ‘aaa It seems probable that 

~ Size » 
Might h of the “error variance" 
the: Iga, eve been reduced (but with 
of 2 df) if the analysis had 


been carried out for a double classifi- 
cation of data (see below), ie., by 
adding another classification on the 
basis of initial score category. It 
should be emphasized that the writer 
is not questioning the conclusions of 
these investigators but merely using 
their study to illustrate the point that 
statistical analysis should in general 
conform to. experimental design if 
maximum aecuracy is to be attained. 
The single-classification design is 
somewhat limited in efficiency be- 
cause of the characteristic heterogen- 
eity of human and animal material . 
used in psychological research. Al- 
though this design furnishes the 
maximum number of error df for the 
given number of observations, the 
error variance is likely to be rela- 
tively large unless the several classes 
contain a fairly large number of ob- 
servations. Frequently, a marked re- 
duction in error variance can be 
gained by a slight modification of de- 
sign. Perhaps the main usefulness of 
this design is to serve as an extension 
of the ż test to more than two groups. 
Not only does the analysis of variance 
evade the practical problem of carry- 
ing out à laborious number of t tests 
when there are many experimental 
comparisons to be made, but it can be 
argued that the over-all F test leads 
to more dependable inference about 
possible differences among means. 
The basis for this argument 1s the in- 
creased reliability or precision of the 
over-all "error" term as à function of 
the fact that it is based on more df 
than the error based on any two sub- 
groups. Moreover, such ¢ tests are 
not independent and "significant 
t's tend to be found more frequently 
than indicated by the chosen level of 
confidence. Thus even when all sam- 
ples have actually been chosen at 
random from the same population, 
separate ¢ tests often indicate x 
ent significance of differences. Wit 
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six samples, for example, Cochran 
and Cox (27, p. 18) state that the ob- 
served ¢ between the highest and low- 
est mean will exceed the tabled .05 
level about 40 per cent of the time. 


MULTIPLE-CLASSIFICATION AND 
FACTORIAL DESIGNS 


In the single-classification design it 
is possible to increase the "sensitiv- 
ity" of the experiment, i.e., allow the 
detection of smaller differences 
among the experimental groups, by 
using a greater number of cases or by 
improving the reliability of measur- 
ing the dependent variable under con- 
sideration. A third technique for in- 
creasing the sensitivity of an experi- 
ment is by deliberately arranging the 
design so that known sources of vari- 
ability can be controlled and sepa- 
rated both from the experimental 
comparisons and from the estimate of 
experimental error. One of the major 
purposes of multiple classification in 
modern experimental design is to pro- 
vide methods for minimizing experi- 
mental error by the control and isola- 
tion of extraneous Sources of varia- 
tion. Perhaps the simplest example 
of such a controlled arrangement is 
the method of pairing cases. The re- 
duction of the standard error of dif- 
ference between the means of paired 
samples, when the pairing results in 
significant positive correlation be- 
tween the samples, illustrates the 
basic procedure of increasing the 
sensitivity of an experiment by mul- 
tiple classification. Here the use of 
the correlation term in the standard 
error formula or the equivalent 
method of analyzing the distribution 
of differences between paired scores is 
exactly the same as breaking down 
the total variation of Scores into the 
three mean Squares: between treat- 
ments, between pairs, and residual. 

The general principle involved in 
the pairing of cases is to increase the 


homogeneity of experimental ma 
terial by employing tlie arrangement 
known in experimental agriculture as 
randomized blocks (45). This design, 
as the name implies, consisted origi- 
nally of the marking out of blocks of 
land with each experimental treat- 
ment then being randomly assigned 
to plots within each block. Each 
block is often referred to as a repli- 
cate. The resulting yields can then 
be entered in a two-way table with 
rows representing the treatments and 
columns representing the blocks. 
Analysis of variance separates three 
sources of variation: treatments 
blocks, and error. The psychological 
analogue to the randomized block i$ 
seen to be either the single S who re 
ceives all experimental treatments int 
randomized order or a group of cong 
parable Ss, each of whom is randomly 
assigned to one of the experimenta 
variations. In animal experiments 
the block may consist of litter mates 
thus allowing the control of variation 
due to strain, age, weight, etc., while 
in experiments with humans it i$ 
common to form the block on the 
basis of sex, IQ, socioeconomic level 
initial scores on the dependent vari- 
able, etc. Many examples of the use 
of randomized blocks in multiple 


j 


classification design will be presente" 
below. In all cases a priori inform 
tion is used in an attempt to increas” 
the precision of experimental com 
parisons by removing extraneo" 
sources of variation. «fie 
Another basis for multiple class!” 
cation in experimental design is y 
resented in the so-called factorial 4° 
Sign. In this case the investigator 


a 
interested in studying the effects a 
number of different experimen" 
factors, each of which is varied in two 
or more ways, The experimental 
treatments of the factorial design in- 
volve all possible combinations of the, 
factors under consideration. In dis- 
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tinction to the classical rule of hold- 
E all but one factor constant, the 
actorial experiment depends on the 
simultaneous variation of as many 
factors or conditions as the experi- 
ed chooses. to control. Not only 
ri uale difficult to keep other 
nu conditions constant as de- 
oi y the classical single-factor 
"nad p even if such control were 
sould the basis of generalization 
We sabre od be limited to the 
maintained pattern of. constancies 
| ieee (45) in the given study. 
eiie stresses the greater effi- 
Esiste : comprehensiveness of the 
e s p Efficiency is derived 
mar bes act that several factors 
cision Ae ud with the same pre- 
Would b y fewer observations than 
Separate the case in carrying out 
an studies for each factor. 
tom the comprehensiveness , comes 
only the Ru of evaluating not 
actors heres effects of each of the 
bue Men d interactions as well. 
ization is d asis of inductive general- 
in that erived from the considera- 

: MR factor is evaluated, not 
bis [4 factors kept arbitrarily 
tion o Ü ut over the range of varia- 
the Es he other factors involved in 
uni, o ment, Because of these 
Petit, Pr cartes, psychological ex- 
ingly = i ton is becoming increas- 
torial racterized by the use of fac- 
€signs, often in combination 


With » Ol 
blocks 1é principle of randomized 


> 
1 


Const, 


1 sis distinction between multiple- 
Signs ; ation designs and factorial de- 
34, 49); PSychological research (32, 
Baxter 1S sometimes difficult to make. 

oF this 6) has presented a discussion 
of as distinction. If a given rubric 
ie “ification can be taken to rep- 
Ive ke tion either on a quantita- 
$, ie., different amounts, 
ihn levels of a variable, or on 
Ive continuum, i.e., differ- 


ent categories of a set of experimental 
conditions or treatments, the particu- 
lar classification may be called a 

factor." On the other hand, if the 
axis of classification does not repre- 
sent a quantitative or qualitative 
variable, e.g., subjects, months, 
schools, that particular classification 
would not usually be referred to as a 
factor in strict parlance. It should be 
emphasized, however, that this literal 
conception is not widely adhered to 
and the term "factorial design" is 
rather loosely employed, not only by 
psychologists but also by many sta- 
tisticians. In any case the analysis of 
multiple-classification and factorial 
designs generally involves analogous 
procedures. 

The designs falling in the category 
of multiple classification are most 
simply referred to in terms of the 
number of classifications of the data 
or in terms of the number of factors 
involved. Thus one may refer to two- 
way, three-way, etc. classifications or 
two-factor, three-factor, etc. de- 
signs. Other terms which are some- 
times used are complex design, three- 
part, four-part, etc. analysis of vari- 
ance or, simply, higher-order classifi- 
cations. 

There are several major subcases in 
multiple-classification and factorial 
design. The simplest case is that in 
which there is but one replication, 
each subclass containing a single ob- 
servation. In this case the estimate 
of experimental error is provided by 
the highest order interaction term. 
The second case is the design where 
the subclasses of the multiple classifi- 
cation or each unique factorial combi- 
nation contain equal numbers of ob- 
servations. The third case entails 
frequencies in the subclasses which 
are proportionate with the marginal 
totals. And, finally, there is the com- 
plex case where the subclasses con- 
tain unequal and disproportionate 
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numbers of observations. Examples 
will be provided below for each of 
these variations in fundamental de- 
sign. 

Double classification with one obser- 
valion per subclass. Carpenter (17) 
carried out a study of the effect of 
prolonged visual search, submitting 
his results as evidence that rate of 
blinking can be used as a criterion of 
visual efficiency. Twenty Ss were en- 
gaged in a visual task (Mackworth's 
Clock Test) where they responded to 
a specified cue by pressing a key 
twelve times during each half-hour. 
The measure analyzed was the num- 
ber of eyeblinks during a two-hour 
run. The mean number of blinks per 
minute in each half-hour was calcu- 


TABLE 2 


MEAN NUMBER or BLINKS PER MINUTE 
FOR Eacu S iN EACH 
Harr-Hovun (17) 


Blink Rate per Minute 


Sub- 


ject Half-Hours 


16.9 16.2 17.2 14.7 
2 7.3 14.2 15.4 16.6 13.4 
3 10.0 15.6 19.4 19.6 16.2 
18 12.2 16.9 18.2 19.7 16.8 
19 59.1 60.5 42.2 83.7 61.4 
20 11.1 21.9 16.9 30.3 20.1 
Mean 17.4 21.9 21.1 24.8 21.3 
Analysis of Variance | 
Source of Variation df 
Between half-hours 3 
Between subjects 19 
Residual (error) 57 
Total 79 


lated for each S and these means wer 
treated as single observations. Th 
analysis appeared as in Table 2. 

It should be noted in Table 2 that 
the error estimate is actually bas J 
on the interaction between half 
hours and Ss. This example illus 
trates the general form of the double 
classification design where there f 
one observation in each subclass, bu! 
in this case the Ss cannot be regard 
as "randomized blocks" since the 
colunins represent successive perio 
of time and not a random arrange 
ment of different experimental condi- 
tions. Although such a refinement 
was not apparently necessary in thi 
study to demonstrate the “signifi 
cant" increase in blinking rate, !" 
some cases it may serve to make th? 
comparison of successive time P| 
riods more sensitive if individu? 
variations in time regression a 
taken out of the "error" term as M. 
scribed in the section on “Repeate® 
Measurements" presented below. _ 

Similar two-way classifications, of" 
axis representing Ss and the oth 
based on successive periods of tim 
were used by Siegel and Stucke). 
(122) in a study of the diurnal cours? 
of water and food intake in rats. The 
use of a double-classification desi£^, 
with Ss operating as randomi7€" 
blocks is found in a studv by Chap 
anis, Rouse, and Schachter (18) We 
the effects of various kinds of inter 
sensory stimulation on form discri | 
nation at low brightness, Althou£ 
only three Ss were used in this latte | 
study, with each S receiving a renl 
dom arrangement of six experime?™ 
conditions, the design illustrates P”, | 
an overwhelming amount of conse , 
ent individual differences may oe 
Separated from the estimate of p 
perimental error by the use of S$ je | 
randomized blocks. Another exam? ii 
of a double-classification design WI, | 
Ss as one criterjon of classification 
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# provided by Postman (111) in an 
experiment relating the efficiency of 
recognition of nonsense syllables to 
cnr of correct and incorrect items 
2. e recognition tests. Double-clas- 
i heation designs with three Ss as one 
of classification were also used by 
oe ang Passey (100) in a study of 
e aen to the postural vertical 
Mee c id of magnitude of tilt and 

bs is of exposure. Although this 

3 m Y was factorial in design (8 dura- 

j EN of exposure time and 6 varia- 
ete the investigators neg- 
a e opportunity of evaluating 
cone interaction between tilt and 
ete time by treating the two 
end in separate double-classifica- 

alyses. 
Sinis classification with equal 
n this Fear ce per subclass. 
tion is esign the double classifica- 
Sins dn teaei so that there are 
the übel ders of observations within 
ication * This availability of rep- 
erm er. ows the “interaction” 
esign to À “error” in the preceding 
residual « € itself tested against the 
foul within cells" mean square. 
may he Studies the experimenter 
Possible ; particularly interested in 
|, impos; j^ erection effects and it is 

7 the fis le to make a judgment about 
ects Rete significance of such ef- 
tation. m some form of replica- 

apanis and Leyzorek (19) 
this design in a study on 

. of visual interpolation. 

Seq vec’ en given randomly ar- 

“stimate s S where the task was to 

Me » the position of stimuli by 

Cales, of 11 different numerical 

* ised Hes deviation scores 

No diffe 5 estimates with each of 
bea instruments were com- 

và ae S for each scale and 

TI plication = scores were treated 

otm of r within the subclasses.? 
le 3 Of analysis is indicated in 
Mthough the investigators 


chose to consider the two scores 
within each subclass as simple repli- 
cations leading to the analysis pre- 
sented in Table 3, a somewhat more 
informative analysis might have been 
made by treating the experiment as a 
triple-classification design with Ss as 
one axis of classification. Since each 
S was tested "randomly" on the 
same two instruments, it would ap- 
pear that the instruments could be 
used as a third axis of classification in 
the form presented below in Table 4. 
If this had been done, the total df 
would have been allocated as follows: 
10 df for Ss, 10 df for scales, 1 df for 
instruments, 100 df for interaction 
between Ss and scales, 10 df for inter- 
action between Ss and instruments, 
10 df for interaction between scales 
and instruments, and 100 df for the 
triple interaction. 

Two-factor designs with equal num- 
bers of observations in the subcells. 
This design involves the investiga- 
tion of the effects of two factors, each 
of which is varied over a designated 
number of levels. Equal numbers of 
different Ss are randomly assigned to 
each of the several factorial combina- 
tions. Whereas in the preceding 
double-classification design with Ss as 
one of the axes of classification the 
differences between the effects of the 
experimental treatments were associ- 
ated with intrasubject variation, in 
this design differences in treatment 
effects are associated with intersub- 
ject variation. The basic estimate of 
experimental error is derived from 
differences in response of Ss sub- 
jected to the same experimental con- 
ditions. The presence of possible in- 
teractions between the two factors 


2 It should be noted that this example con- 
sists of an analysis of variance of a set of sam- 
ple standard deviations. Bartlett (5) recom- 
mends that the analysis be carried out with a 
logarithmic transformation of variances In 


such cases. 
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TABLE 3 $ 


STANDARD DEVIATIONS OF RELATIVE ERRORS OF ESTIMATION 
For EacH SUBJECT AND EACH CoxDITION (19) 


(The entry in each cell is based on 25 estimates.) 


Number Scale 


: Instru- Mean 
t 
Subject” ment 1000 2000 10000 2.5 
A 1 3.96 2.74 3.42 2.74 4.49 
2 3.95 3.36 3.19 4.48 
B 1 3.36 2.67 3.34 
2 4.72 3.86 3.66 
K 1 2.73 5.58 3.15 2.89 4.28 
2 3.85 3.57 2.59 3.10 
Mean* 3.99 4.63 3.89 7.32 5.14 


Analysis of Variance 


Source of Variation 
Between subject means 
Between scale means 
Subject-scale interaction 


Between instruments within cells 


Total 


100 
121 


* Mean, Instrument 1— 


may be evaluated when this design is 
used. Analytic procedure is the same 
as for the double-classification design 
with equal numbers of observations 
in the subcells. Many examples of 
this so-called replicated two-factor 
design were found in the literature, 
Kimble and Bilodeau (85) em- 
ployed a 2x2 factorial design in a 
motor learning study in Which initial 
and final scores on the Minnesota 
Rate of Manipulation Test were 
analyzed as a function of two condi- 
tions of work and two conditions of 
rest, with 24 Ss in each of the four 
possible combinations of conditions. 


5.21; Mean, Instrument 2 — 5.08, 


Other examples were a 2X3 desist 
with eight Ss per combination use 
by Norris and Grant (108) in a study 
of eyelid conditioning as a function A 
inhibitory or passive instructions a 
three conditions of reinforcement; y 
2X2 design with six Ss per cell use” 
by Lawrence and Miller (89) in "n 
Vestigating resistance to extinction E. 

a function of two variations in nu? f 
ber of reinforced trials and b. : 
amounts of reinforcement; a 4X4 
sign with five Ss per cell applied n 
Grant and Schneider (60) in a stuc 
of the magnitude 


t of GSR respons; 
during extinction as a function 


| 
| 
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¢ four levels of CS intensity during 
both reinforcement and extinction; a 
D me with four Ss per cell used 
E, orant and Schneider (59) in 
; udying the relation of intensity and 
EO qummuy of a conditioned eyelid re- 
ponse during extinction to four vari- 
rias in intensity of CS during rein- 
9rcement and extinction; a 3X3 de- 
Em pi ten Ss per cell by Chernikoff 
ied rogden (20) in a study of the 
os upon sensory conditioning of 
s variations in pretraining treat- 
os Three types of instructions; 
fas b p design with 20 Ss per cell 
(87) hig rant, Norris, and Boissard 
b studying the change in mean 
dcm € of eyelid response from 
: to posttest as a function of 
x P i or absence of dark 
di a ES and the presence or ab- 
E o ud conditioning rein- 
esigitble-cassification or two-factor 
in with unequal but proportionate 
classes s ri ; observations in the sub- 
usual 4 his design differs from the 
scribed ek classification de- 
Sate Ove in that the numbers of 
tiou tions in the subclasses, al- 
ate for E the same, are proportion- 
number ach row and column to the 
ginal as observations in the mar- 
table br ag For example, a 2X2 
Contain; one row having subclasses 
t zd two and four observations 

Ps ME row containing three 
escri NC Servations would fit this 
for Ption. The analysis of variance 
tio 1 1S design offers no computa- 
tows, eo ce since the SS for 
ction, 2 row by column inter- 
itive to "s within subclasses are ad- 
tecti o. € total SS. The only cor- 
tries ii mes for the unequal 
ast Sec € subclasses are the same 
ele. ges in the analysis of the 
Qua] ny ee design with un- 
Soups um ers of cases in the several 
4). Webb (130) used this 


c. 


— 


design in a study of the strength of a 
food-reinforced response as a func- 
tion of varying conditions of an irrele- 
vant drive. The irrelevant drive in 
this case was thirst, and one classifi- 
cation of his data was based on the 
setting up of four independent groups 
with different periods of thirst dep- 
rivation. Each of these groups con- 
tained a total of 18 rats. The second 
classification was based on differenti- 
ating the sex of the S. The unequal 
but proportionate subclass frequen- 
cies resulted from the fact that each 
group consisted of 10 males and 8 fe- 
males. 

In his analysis Webb made the as- 
sumption that the within-subclass 
mean square provided the appropri- 
ate estimate of error variance for 
testing the over-all significance of 
differences among the four major 
experimental groups. This was a 
warranted procedure since in all of 
the measures analyzed (latency, 
extinction) the F ratios of group- 
by-sex-interaction mean square to 
within-subclasses mean square were 
“nonsignificant.” In some studies, 
however, the experimenter might find 
that the "interaction" is "significant," 
and he may then desire to test the in- 
trinsic effect of the main classification 
under the assumption that the ap- 
propriate error term should include a 
compounding of both interaction 
variation and within-subclass varia- 
tion. In the ordinary case where the 
numbers of entries in each subclass 
are equal, this is done simply by 
forming an F ratio of main effect 
mean square to interaction mean 
square. In the present design, how- 
ever, where the numbers of observa- 
tions in the subclasses are unequal 
but proportionate, Smith (123) has 
recently called attention to a qualifi- 
cation in procedure when the investi- 
gator desires to test the significance 
of a main effect over and above the 
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variation due to possible interaction. 
The appropriate method for carrying 
out this test of significance is some- 
what complex and involves setting 
up an F ratio consisting of multiple 
terms in both numerator and de- 
nominator. 

An example of a two-factor design 
with proportionate subclass JV's is 
also reported by Kelman (82). As in 
Webb's study, the interaction was 
not found to be significant and no 
complications developed in testing 
the main effects. 

Double-classification or two-factor 
designs with disproportionate numbers 
of observations in the subclasses. The 
situation sometimes arises in experi- 
mentation or investigation where the 
numbers of observations in each of 
the subclasses of a multiple-classifi- 
cation design are not only unequal 
but also disproportionate with the 
marginal totals. In such cases the 
simple corrections for unequal sub- 
class frequencies which are applied in 
single-classification designs or mul- 
tiple-classification designs with pro- 
portionate frequencies are no longer 
adequate. Such a state of affairs 
may arise because of various reasons, 
e.g., failure of , Ss to meet appoint- 
ments, loss of animals, type of in- 
vestigation, etc. Such designs are re- 
ferred to as the “nonorthogonal 
case" because the estimates of varj- 
ance computed for the severa] Sources 
of variation are interdependent (124). 
Thus in a 2x2 classification if one 
were to calculate Separately the SS 
for columns, rows, column-by-row in. 
teraction, and residual he would find 
that these SS would not generally 
add to the total S.S. 

In the simplest case only one or 
two items of data may be missing 
from some of the cells. The common 
method for estimating a small num- 
her of missing entries and filling out a 
table was developed by Yates (132) 
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and is readily accessible in Snedecor 
(124), Anderson(3), and Cochran and 
Cox (27). The general problem of 
analyzing tables of multiple classifi- 
cation with disproportionate subclass 
numbers is discussed by Lindquist 
(95) and Johnson (76), but in the ab- 
sence of specific cautions, students 
referring to McNemar (101) and Ed- 
wards (37) may incorrectly infer that 
the corrections described for single- 
classification inequality of frequen- 
cies are sufficient. A number of dif- 
ferent solutions to the problems of 
disproportionate frequencies have 
been proposed, all of which involve 
approximations based on varying as- 
sumptions. Snedecor (124) has pre: 
sented a comprehensive summary 0 
the so-called methods of fitting cort 
stants, unweighted means, expecte 
subclass numbers, and weighted 
Squares of means. In these methods 
it is generally assumed that the usual 
within-subclasses SS furnish an ap 


Propriate estimate of error variance: | 


Tsao (128), on the other hand, has de 
rived solutions where this assumption? 
is not made. Two of the basic de 
cisions which the investigator must 
always make in selecting a solution 
are whether or not interaction is "sig 
nificant" and whether or not dispro* 
portionality is 
inferred population. 

In employing multiple-classificà* 
tion designs with disproportionate 
subclass frequencies, some psycholo” 
gists have taken cognizance of th? 
special methods necessary for thi? 
case while other Studies have been ui 
Ported in which no apparent adjust 
ments were made, Bray (11) ue” 
Corrections suggested by Snedec? 
(124) in analyzing conformity scor? 
in an autokinetic situation of 2 , 

€sign, where unequal numbers of 55 
y ed according to racial at 
titude and Whether or not the eor, 
federate was a member of a specifie 


| 
| 
| 
| 
| 
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characteristic of th? | 
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race. Porter, Stone, and Eriksen 
(110) also used Snedecor's methods 
in analyzing 2X3 and 2X9 designs in 
à study where maze error scores were 
eng compared for rats given elec- 
troconvulsive shocks in late infancy 
and control litter mates. Some stud- 
les in which the analysis apparently 
failed to take adequate account of 
disproportionate subclass frequencies 
were a 2X2 design by Jenkins and 
Pena (75), a 3X3 design by 
cdg and Jenkins (112), a 2X10 
esign by Hunt, Schlosberg, Solo- 
Ron and Stellar (72), and 2X2 and 
X2X2 designs by Citron, Chein, 

and Harding (24). 
"s Some experiments the investi- 
E ne sought to evade the prob- 
liene disproportionate subclass fre- 
k n ignoring the individual 
denn anons in the cells and analyz- 
dation data as if there were no repli- 
aa ae analyzing subclass means 
v ney were single observations. 
tigótona = this procedure cannot be 
* "i y defended, especially when 
similan ee are markedly dis- 
ential » Since such means are differ- 
ity; Y reliable and nonorthogonal- 

S still inherent in the data. 

subject Classification designs with 
pem as a criterion of classification. 
Signs x essentially two-factor de- 
Provide Cn axis of classification is 
Under d by the fact that each S 
Nemea all of the experimental 
in exon or conditions, frequently 
Té, order. Because ''between 
of Yd os 1s considered a major source 
$ Yo in such designs, there is 
Ithin subclasses” estimate of 
sm the basic estimate of experi- 
triple. error is provided by the 
Mean s 9r second-order interaction 
by eee Such a design was used 
effect ©mon (125) in a study of the 
ctiminat: effort upon distance dis- 
throy ae where ten rats went 
8h four successive experimental 


Troy 


sessions, alternately running a maze 
with and without a load over a period 
of eight days. Analysis of the ordinal 
number of the side alley first entered 
during each session followed the form 
of Table 4. In this case the Ss can- 
not be regarded as “randomized 
blocks” since each received the same 
sequence of experimental variations. 

By way of didactic comment about 
Solomon’s analysis, the 9 df for rats 
might have been separated into one 
df for sex and 8 df for rats within sex 
groups. Possible sex difference might 
then have been evaluated by means 
of an F ratio derived from these two 
sources of variation. Furthermore, it 
should be noted that days (not ana- 
lyzed) are confounded with sessions. 
Finally, the comparison of effort 
levels is also confounded with days 
since performance under the condi- 
tion of “load” as a whole took place 
one day later than performance with- 
out the load. In this case, however, 
the general temporal trend was to 
enter a more remote alley and this 
was an opposing trend to the tend- 
ency exhibited under load. One 
would thus predict that the apparent 
difference between effort levels might 
have been even greater, had the two 
experimental conditions been ran- 
domized for each S. 

Littman (97) used a similar 4x4 
X11 design with two groups of 11 Ss 
in a study of the generalization of a 
conditioned GSR to tones other than 
the original CS. Other applications 
of this design were made by Black 
(10) in a 5X2 X25 study of inten- 
sity of oral responses to two types of 
messages under five levels of intensity, 
and by Beebe-Center, Black, Hoff- 
man, and Wade (7) ina 3X12 x9 in- 
vestigation of per diem consumption 
as a measure of preference in the rat. 

Trifactorial designs with one obser- 
vation per subclass. The analysis of 
the triple-factor design with one ob- 
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TABLE 4 


ORDINAL NUMBER OF SIDE ALLEY First ENTERED Bv Rats 
DURING THE EIGHT TEST SESSIONS (125) 


Session—Pairs 


1 2 


3 4 


Session (day) 


Total 


Level of Effort 3 
f 
Mean 
Rats Nor- Load Vor- Load Vor- Loag Vor- Load ——————————— 
mal mal zal mal Normal Load 
1 B 3 à 2 4 4 4 3 3.5 3.0 
2 4 3 3 3 5 5 4 5 4.0 4.0 
e 3 a 3 4 2 5 4 4 4 4.3 3.3 
4 3 1 3 2 4 2 4 2 3.5 1.8 
5 LEE 4 4 4 4 4 3 3.8 3.5 
1 4 1 4 3 4 3 3 3 3.8 2.5 
2 2 1 2 1 1 1 2 1 1.8 1.0 
9 3 3 3 4 3 4 3 4 4 3.8 3.3 
4. 2 2 4 2 4 3 E] 1 3.3 2.0 
5 9! 2 5. 4 3 2 4 3 3.8 2.8 
Day Means el $2.55 2.6 3.8 3.1 3.8 2.0 955 2.4 
Session-Pairs 2.7 3.1 3.5 3.3 
Analysis of Variance À 
Source of Variation df f 
Rats (R) 9 
Effort levels (E) 1 
Sessions (S) 3 
RXE 9 
RXS 27 | 
EXS 3 l 
Error (RXEXS) 27 | 


uc ERN NE 


servation per subclass is analogous to 
that shown in Table 4, with the re- 
placement of rats, i.e., subjects, by 
the third factor. Helson (70) utilized 
this design in analyzing a 2x4x10 
factorial experiment where time er- 


P : y 
rors with handwheels were classified Ë 
according to wheel diameter, amoU^ .— 


of friction, and speed of turning. 


tually, in this study subcell value? | 


; f 
were averages for different groups ° | 
Six Ss each, | 

| 
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. Trifactorial designs with replica- 
tions. The presence of equal numbers 
of observations in the subclasses of a 
three-factor design affords a within- 


.cells residual which can be used in 


testing the significance of the triple 
interaction. Wilson (131) used this 
design in a study of the frequency of 
"e associations at recall for rote 
pne _ His application, using 
i ree Ss in each combination of a 
X4X3 design, yielded an analysis 
as in Table 5. 
in Beit (50) used a similar design 
Roh X2x2 study investigating at- 
T TR rankings of tasks classi- 
o leid to experience (success- 
ae, » expectation of task difficulty, 
end rength of need. Other investi- 
rs using this design were Grant 
pem a 2X2X2 factorial study of 
2 nses to a card sorting task; 
me Hornseth, and Hake (65) in a 
i eee study of the influence of 
oe Er ud serva on the Humphreys' 
oad with verbal responses} and 
es Mote (63) in another 
men Study of the effects of brief 
ES of light upon dark adaptation. 
übéne . (88) reported a study in- 
certaie a 2X2x2 design in which 
ve comparisons were confounded 
finer a the nature of the experi- 
( PEN A study by Conklin 
en ich apparently involved a 
ins Seul design in an investiga- 
Uratie the effects of temperature, 
E e of session, and adaptation 
wr erred presents an alloca- 
Struct if which is difficult to recon- 


flas 


m problem of disproportionate 
multi z frequencies with tables of 
this P € classification again arises in 
by Nr Ina2X2X5 design used 
Maze al and Braun (8) for studying 
x ehavior, adjustments were 
for die for missing cell entries and 
to gue ing subgroup A's according 
S£estions by Snedecor (124), 
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Anderson (3), and Schoenfeld (121). 
However, in a 2X4X2 study by 
Newman and Scheffler (107) con- 
cerned with sex differences in emo- 
tional reaction to the news, where 
sex, educational level, and type of 


TABLE 5 


FREQUENCY OF REMOTE ASSOCIATIONS 
AT RECALL (131) 


Interval 

between Spacing Degree of Learning 
Learn- between (% of perfect anticipation) 
ing & Trials 
Recall (secs. 50 75 
(mins.) 


100 200 


0 30 E As = 


5 30 
60 


6 
30 
60 


20 


11] 
pal 


Analysis of Variance 


Source of Variation df 
Degree of learning (D) 3 
Intervals following learning (1) 3 
Conditions of spacing (C) 2 
DXI 9 
DxC 6 
IxC 6 
DXIXC 18 
Within cells 96 

143 


Total 


* 3 Ss per cell; data not provided. 


newspaper were treated as major 
sources of variation, there is no evi- 
dence that account was taken of the 
markedly disproportionate frequen- | 
cies in the subclasses. j 
Quadruple and higher classification 
designs. These designs represent 


14 


further elaboration of the principles 
already described. In some studies 
all of the classifications can be re- 
garded as factors while in other 
studies one of the classifications of 
the data depends upon the fact that 
each S undergoes every variation of 
experimental combinations. Quad- 
ruple-classification 4X2X2Xx2 de- 
signs were used by Preston, Spiers, 
and Trasoff (116) in a level of aspira- 
tion study. Grant, Hornseth, and 
Hake (61) applied a 5x2 X4X40 de- 
sign, with Ss as one criterion of classi- 
fication, ina study of sensitization of 
the beta-response to visual stimuli. 
Littman (98) used a 3X2X2X6 de- 
sign in a latent learning experiment, 
while Horowitz (71) applied several 
10X4X4X2 designs with Ss as one 
classification in a study of visual 
acuity. Child and Grosslight (23) 
made use of a 3X22 X2 factorial 
design in a study of substitute actiy- 
ity with the added complication of 
breaking down one of the factors into 
a major and minor subclassification, 
A five-way 7X10X2X4X14 classifi- 
cation was used by Kuntz and Sleight 
(87) in a study of legibility of numer- 
als as a function of height/width 
ratio, type of numeral, background, 
and brightness. The highest number 
of criteria of classification found in 
the literature surveyed was applied 
by Licklider, Bindra, and Pollack 
(94) ina study comparing the intelli- 
gibility of normal and "square" 
speech. Two "talkers" and two 
“listeners” furnished two of the 
major criteria of classification in a 
2X5X2X2X3x10 design. The au. 
thors present an interesting argument 
for the rationale of generalizing from 
such a small number of Ss. 
Comment. This section has dealt 
with the possibilities for increasing 
` the precision and scope of experi- 
ments by use of randomized blocks 
and factorial design. In planning an 
experiment involving the comparison 
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of the effects of several experimental 
variations, the investigator must al- 
ways decide whether to use the same, 
matched, or different Ss for the vari- 
ous treatments or treatment combi- 
nations. If the same or matched Ss 
undergo all treatments in randomized 
order as in the usual factorial design: 
it is often possible to increase the pre- 


cision of experimental comparisons | 


bv removing variation associate 
with over-all differences among such 
"blocks." Assuming that the total 
number of observations is the same 
such an advantage must be weighe 
against the broader basis for general- 
ization which is derived from the use 
of a larger number of randomly as- 
signed Ss. In experiments where 
naiveté is essential for Ss undergoing 
a given treatment it is obvious that 
the design should contain different 
Ss in each of the subclasses. Sim! 
larly, wide individual variations in 
practice or fatigue effects in the de- 
sign where each § undergoes all ex: 
perimental combinations would tend 
to result in marked interactions be 
tween Ss and treatments, thus tend- 
ing to obscure differences in the main 
effects of the several factors. If tem- 
poral variation is itself a main sub- 
ject of investigation little would be 
gained from the conclusion that 5$ 
Show consistent temporal trends 
when each S has undergone severa 
experimental treatments in random 
ized order. The following section 0” 
" Repeated Measurements" will pre 
Sent some common useful desigh® 
when temporal trend is a main topi 
of study, A 
Factorial designs, often involving ' 
fairly sizable number of factors, hav? 
ecome very prominent in rece” 
Psychological research.? In the mai™ 


? Edwards and Horst (40) have facilitated 
the computations involved in higher-or! p 
multiple-classification designs by furnishing y 
method for the direct calculation of secon 
order and higher interaction SS. 


RR 


mr 
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such designs have been a boon to ex- 
perimental methods because they 
allow the systematic, economical ex- 
ploration of the effects of a number of 
pun factors as well as possible 
ractions among the factors. Pro- 
gran of research, sequentially in- 
estigating the effects of varying one 
experimental factor at a time, such as 
characterized the field of learning in 
a. past, can be immeasurably hasten- 
: Eo. increased in generality by the 
e cr of factorial designs. On the 
E " and, there seems to be a tend- 
ar Ell the part of some experi- 
"im HS to sacrifice considerations of 
longis size, representativeness of 
‘tale and both reliability and 
ee od of measurement in their 
Cite endeavor to test large 
Pa: a of hypotheses by means of 
he ws y designed experiments. At 
dar ee for example, a complex 
js iu study providing many df's 
might “tee many tests of significance 
Multi a carried out for a single S. 
cured ten observations could be se- 
"es or each subclass by measuring 
für ach ee variable several times 
Brecht treatment combination. The 
might 5 of such an experiment 
Valid fo e very high and conclusions 
ttem : the unique S, but who would 
sults nae generalize from the re- 
rejected ether null hypotheses were 
Covered or not? The writer dis- 
single Pee instance of the use of a 
invest in factorial design, but many 
a pum have reported experi- 
drawn f Which broad inferences were 
loua less than a half dozen Ss. 
li itatio 1, in principle, there is no 
ental f on the number of experi- 
Volve actors which may be in- 
the hd difficulties frequently arise in 
toria] , «pretation of complex fac- 
Ment EN The number of treat- 
"apiq], ombinations increases very 
Para Men often. limitations in ap- 
lar, iin Other circumstances cause 
Cale experiment to stretch 


out over a considerable period of 
time. The classic example of a fairly 
elaborate factorial experiment in 
psychological research is that of 
Crutchfield (32, 33). In this study 
the topic of investigation was string- 
pulling in rats as a function of five 
factors, each varied over three levels. 
A single animal was assigned to each 
of the 243 treatment combinations. 
Complete analysis would yield a list 
of 31 mean squares: 5 main effects, 10 
two-factor interactions, 10 three-fac- 
tor interactions, 5 four-factor inter- 
actions, and 1 five-factor interaction. 
In such a case it is generally assumed 
that interactions involving three or 
more factors can be ‘‘pooled”’ to pro- 
vide an adequate estimate of experi- 
mental error. Fisher (44) describes 
this procedure of dispensing with ab- 
solute replication in estimating error 
as the method of "hidden replica- 
tion" and points out the possibilities 
of loss of precision in tests of signifi- 
cance when high-order interactions 
are not really negligible. 

Whether high-order interactions 
can ordinarily be assumed to be un- 
important in psychological research 
is problematic, but it is certain that 
they cannot be evaluated when there 
is no replication. Furthermore, even 
with replication they frequently pre- 
sent puzzling problems of interpreta- 
tion to the experimenter and, since 
large psychological studies are rarely 
repeated, there is little opportunity 
to compare their consistency over a 
series of experiments. 

Psychologists in general have not 
paid much attention to the practical 
and experimental advantages of 
“confounding” in the planning of ex- 
periments. Confounding in this con- 
nection refers to the deliberate ar- 
rangement of the experiment so that 
certain mean squares represent the 
effects of more than one known 
source of variation. Experimenters 
often go to great length to avoid the 
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possibility of confounding experi- 
mental factors, sometimes to the con- 
siderable enlargement of their stud- 
ies, even when previous studies have 
fairly well demonstrated that the fac- 
tors concerned do not interact. Of 
similar character is the practice of 
running all possible combinations in a 
factorial experiment and then com- 
bining high-order interactions to esti- 
mate experimental error. The basic 
principle of deliberate confounding is 
to use "incomplete blocks," i.e., 
blocks within which all treatment 
combinations do not occur (45). In 
general, the purpose of such con- 
founding is to increase the precision 
of selected experimental comparisons 
while sacrificing the possibility of 
evaluating other comparisons, e.g., 
high-order interactions. 

A simple illustration will clarify 
the basic idea in deliberate confound- 
ing. Let us suppose that we have a 
three-factor experiment, each factor 
being varied over two levels. Repre- 
senting factors by letters and levels 
by subscripts the eight possible com- 
binations may be separated into two 
subgroups: (a) 4,B,C,; A1BsC»; 
4AsBiCs; AsBoC, and (b) AiB;C;; 
4iBiCs AjBiCi; A&BiCs. In the 
usual complete factorial experiment 
where each S serves as a block, every 
S would undergo all eight experimen- 
tal treatments. Let us, however, 
modify the design so that five Ss 
undergo all the combinations listed 
after (a) while five other Ss undergo 
those listed after (b). Each S would 
then represent an incomplete block. 
The resulting analysis of variance 
would then allot 1 df each to A,B,C, 
AB, AC, and BC; 9 df to Ss; and 
24 df to the error estimate. 

The single-factor and two-factor 
effects are not influenced by differ- 
ences among Ss (blocks) while the 
three-factor interaction ABC is com- 
pletely confounded with these differ- 


ences. In the usual "complete" ex: | 
periment this latter interaction would : 
have been estimated from the differ- 
ence of (a) and (b) above. In sucha 
case the decision to employ the con- 
founded design might be based upon 
the fact that each S is available for 
only half of the experimental sessions, 
a desire to avoid fatigue or boredom 
on the part of Ss, or any other reason 
which might justify halving the ex- 
perimental period for each S$. The. 
aim in this particular design is to re- 
duce the error variance used to test 
the significance of the main effects 
and two-factor interactions by sacri- 
ficing the second-order interaction. 

The reader should not conclude | 
that confounding is possible only 
when individual Ss serve as blocks: 
Confounded designs may at times be 
fruitfully employed when each 
undergoes only one experimental 
combination. Nor are such design$ | 
limited to the confounding of high- 
order interactions. Baxter (6) has 
discussed various possibilities for in- 
creased precision in experimental re- 
search through the use of confound- 
ing. In the main, however, the most 
comprehensive presentations of de- 
signs involving deliberate confound- 
ing are found in sources dealing pr^ 
marily with experimental agriculture 
(27, 45, 83, 124). The following are 
some hypothetical examples of situa 
tions where the experimenter migh 
consider the possible advantages ? 
confounding by means of “incom 
plete" blocks: 


1. The Ss fall into homogeneous grou?” 
eg., by sex, age, family, IQ, school, M. 
ual acuity, etc., but there are insufficic"j 
Ss in each group to allow carrying out? | 
treatment combinations. A common T 4 
ample is the limited size of groups of litt 
mates. 

2. Several experimenters might simul" 
taneously handle portions of the entit 
program, thus speeding up completion ? 
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theexperiment. General differences in re- 


sponse of Ss due to the experimenters 
could be removed by confounding the 
blocks (experimenters) with unimportant 
Interactions. The same principle might 
be applied when different machines are 
used to present experimental stimuli or in 


experiments which involve the use of con- 
federates. 


hee some experiments time and space 
arn might determine the sepa- 
at à blocks. Several different experi- 
OE e rooms may be involved or rele- 
a e ronmental conditions may vary 
hase ay today. Treatment combinations 
sikh ging to a block could be compared 
s greater precision than would be pos- 


ible if suc] p 
i uch sources of h ty were 
ignored. f heterogeneity v 


dal of these cases it is presumed 
lock there is significant block-to- 
s variation with respect to the 

-Pendent variable being studied. 


RrPEATED-MEASUREMENTS 
DEsIGNS 


t many studies the experimenter 
ey. interested in analyzing 
bined re changes in measures ob- 
grou repetitively from one or more 
Vesti: d Ss. Some of the types of in- 
epe Bis in which the problem of 
examin Measurements arises are (a) 
ion q ation of learning and extinc- 
tion. ata; (b) studies of dark adapta- 
ance 4) investigations of perform- 
Quentisn fatigue; (d) analysis of se- 
ensor measures of physiological or 
E mar functions for varying 
; c id groups. The repeated- 
in ps ement situation is so common 
War chological research that Ed- 
to thi (37) devotes an entire chapter 
been k topic. Several articles have 
deg, *'8ely devoted to this type of 
$^ (1, 86, 96). 
menle group with repeated measure- 
Of s f there is but a single group 
map, the investigator may be pri- 
Whethe Interested in determining 
T the group in general shows a 


is 


"EN 


17 


significant trend during the succes- 
sive trials or periods. The simplest 
method of analysis is a double-classifi- 
cation design where rows represent 
different Ss and columns represent 
successive trials. If the F test for 
trials mean square over the Ss X trials 
interaction mean square is "signifi- 


TABLE 6 


Mean MacnitupE (Mm) or CRs AVER- 
AGED FOR SUCCESSIVE FIvE-TRIAL 
Brocks Durinc First Day 
REINFORCEMENT TRIALS* 


(108) 
Successive Five-Trial Blocks 
Sub- 
jet i3 6-10 36-40 41-45 
1 E - = = = 
2 = —_ -— ae = 
3 am — — — — 
i = a c ee 
HENCE UV — 
6 — - E "E — 
7 — — — — 
BT = = a e 
Mean 0.00 0.00 467 0287 


Analysis of Variance 


Source of Variation 

Group slope 

Between individual means 

Between individual slopes 

Individual deviations from 
linearity 


Dm 


56 


Total 71 


* Data in body of table not provided. 


cant," one concludes that there is 
nonrandom trial-by-trial variation, 
i.e., trial means are not the same (see 
Table 2). Such an analysis, how- 
ever, does not indicate whether the 
trial means follow a regular linear or 
curvilinear trend. In order to "test" 
for the presence of a consistent trend, 
one must fit curves to the data, tak- 
ing into account both individual and 
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group regressions upon the time scale. 
One of the methods suggested by 
Alexander (1) was applied by Norris 
and Grant (108) in a study of eyelid 
conditioning to test the statistical 
significance of group slope in a design 
involving nine successive five-trial 
blocks for a group of eight Ss. The 
measure analyzed was mean magni- 
tude of a CR and the analysis ap- 


TABLE 7 


Loc LATENCIES FOR ACQUISITION OF THE 
RUNNING REsponseE* (93) 


Acquisition Trials 
Rats 


t 2 3 4 5 6 17 8 


Group A: Running First, Bar- 
Pressing Second 


1 -- 


Group B: Bar-Pressing First, 
Running Second 


25 — 

26 - 

47 — — - 

48 — = 

Analysis of Variance 

Source of Variation df 
Trials (T) 7 
Between groups (G) 1 
Between Ss in same group (S) 46 
Interaction: TXG 7 
Interaction: TXS 322 

Total 383 


* Data not provided. 


peared as in Table 6. Alexander (1) 
points out that in some cases appar- 
ent "significance" of group slope may 
be attributable to wide variations 1" | 
individual slopes. 

Independent groups with repeated 
measurements. A more complex case 
with respect to repeated measure 
ments occurs when several independ; 
ent “treatment” or "methods 
groups are involved and the investi- 
gator wishes to compare the trends 
exhibited by the several groups. + 
the assumption, among others, !$ 
made that individual regressions are 
parallel, analysis is readily made 1? 
terms of a double-classification desig? | 
with the between-Ss variation being 
subclassified into a between-treat | 
ments source of variation and a be- — 
tween-Ss  within-treatment-group$ 
source of variation (37, 86, 96). This 
procedure of decomposing composite | 
classifications or variables “nestled” - 
within other variables will frequently | 
prove to be valuable in the complet? - 
analysis of many experimental de- 
signs (cf. the "split plot" design de: 
scribed in detail by Cochran an 
Cox [27]). This form of analysis wa 
used by Liberman (93) in analyzin£ 
8-trial acquisition and extinction 
trends for two groups of 24 rats in 2 
study of transfer effects. The vat!” 
ance breakdown is shown in Table ^ 

Similar analyses of repeated meas 
urements for independent group? 
were carried out by Furchtgott (48) 
in a study of maze swimming Í? 
three groups of rats exposed to diffe" 
ent levels of X-irradiation, and P) 
Bernberg (9) in comparing the effect? 
of shock and narcosis upon maz“ 
learning ability in young rats. i 

The analysis of repeated measu!? 
ments for independent groups takie 
on a more complex form if possi", 
individual and group variations ! 
linear regression are taken into 2% 
count. Alexander (1) provides ? 
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analytic procedure for such a trend 
gode. His suggestions were applied 
abes Riopelle, and Hake (64) in 
* paring extinction trends for three 
gt ups of 15 Ss, each group being 
Fren à different reinforcement pat- 
d cR eyelid CR. A trend analy- 
cd pes pesi scores was car- 
e ipie E five successive blocks of 
fo vitt the analysis taking the 
Fn show n in Table 8. 
: ar were found in 
| Shine = Grant, Hake, and 
ris (56). and Grant and Nor- 
done measurements in multiple- 
ane of z designs. Many varia- 
el i| repeated-measurements 
ates ma occur. The within-sub- 
les square of a factorially 
TOR experiment may be based on 
re eo measurements of the same 
class egre Ss within the same sub- 
x aea ! e repetitively measured. 
Se ait all designs where the same 
ations eid several experimental vari- 
| Peated-me applications of the "re- 
eh easurements”’ principle, al- 
E p the term has generally been 
| effect 2 Pep to the case where the 
ured Pas same treatment is meas- 
à ime, eee over a period of 
? experi ereas in the usual factorial 


erim à 
classificat. with Ss as one axis of 


€ral 


| ation the Ss undergo the sev- 
"and 
| b 


Ne Ad ge e „combinations in 
necess order, it may sometimes 
he adm ary to have all Ss undergo 
ther e € sequence of treatments. In 
Ko the eper mente the Ss may under- 
but th reatments in differing orders, 
eli ties investigator may wish to 
hx h um M general temporal effect, 
a is » er, fatigue, practice effects, 
9r. An A stimate of experimental er- 
Petiment ey of a single group ex- 
gut s ere all of the Ss under- 
pre ord Several treatments in the 
Stan er is provided by Bruner, 

» and Mosteller (13). Nine- 


a A 


TABLE 8 


MEAN MAGNITUDE OF CONDITIONED 
EYELID RESPONSES FOR SUCCESSIVE 
Five-TrIAL Blocks DURING 
EXTINCTION (64) 


Successive Five-Trial Blocks 


Sub- after First 5 Trials 
ject 
2 3 4 5 6 
Single Alternation Group 
1 = os 
2 — =s 
14 — — 
15 — cs 
Double Alternation Group 
i à = -— 
17 — E 
29 — = 
30 — a 
100% Reinforcement Group 
31 — p= 
32 — = 
44 — = 
45 — - 
Analysis of Variance 
Source of Variation df 
Over-all slope 1 
Over-all deviations from linear- 
ity 3 
Between group means 2 
Between group slopes 2 
Group deviations from estimate 6 
Between individual means 42 
Between individual slopes 42 


Individual deviations from esti- 
mate 


Total 
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TABLE 9 E 
REVERSALS PER Successive ONE-MINUTE INTERVAL OF THE SCHROEDER 
STAIRCASE UNDER THREE INSTRUCTIONS (13) } 
Subjects E 
Instructions Minutes i z 18 19 
“Alternate” 1 120 22 42 30 
M =47.4 s 
10 029 44 a5 — Sp 
4 
“Hold” 11 19 10 7 5 
M=11.5 . 
20 4 2 1 9 
"Natural" 21 54 20 18 12 
M=21.6 . 
30 25 10 20 10 
Analysis of Variance 
Source of Variation df 
Subjects (Su) 18 
Set (St) E^ 
Interaction (Su XSt) 36 
Time-sequence regression 57 
Residual sampling variance 456 A 
Total 569 4 


teen Ss were given the task of revers- 
ing the Schroeder staircase for succes- 
sive ten-minute periods under three 
sets of instructions, Reversals per 
successive one-minute interval were 
analyzed with the time-sequence re- 
gression lines for the individual Ss 
being taken out of the total variation 
of scores as a systematic source of 
variation. The analysis of variance 
appeared as in Table 9, 

Another complex example, 
repeated measurements were 
lyzed, is found in a study by 


where 
anas 
Law- 


rence and Miller (89). Their invest 
gation involved a 2x2 factorial d 
sign in which individual and gro 
linear regression lines (44) were co ij 
pared for groups of Ss, doubly clas 
fied according to number of rë d 
forced trials and amount of rew? y 
This study appears to be foi k 
unique in that curvilinear regres? 
lines were also examined. pg f 
Comment. Experiments involv! jl 
the repetitive measurement of 2 © 3 
terion variable for one or more gr our, 
of Ss are characteristic of many at? 
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b of psychological research. Similar ex- 
d ponent are not commonly found in 
ROM agriculture and uses of 
E analysis for repeated-meas- 
m id designs represent special 
ange made by psychologists. 
ey ye most uniquely psycho- 
See of these applications is the 
se “a where the investigator is 
eis arly interested in the com- 
de" of trends, e.g. learning 

$ px E several independent 
meris] su jected to different experi- 
Gn ee Traditional meth- 
om Powered such trends were 
Ee to comparisons of ex- 
Fens es Ben either at specified 
ts b. e experiment (see Table 
oia 1 respect to increment or 
COMMA over specified periods (1). 
maas m the experimenter simply 
aa the over-all means of the 
ecting ate thus completely neg- 
sive trial e configurations of succes- 
3 He means. The analytic meth- 
Crane : this section have proven 
ÉP eror cal utility for the comparison 
should : trends, but in general they 
Buren applied with caution since 
same E measures taken on the 
either 2 v hardly be regarded as 
Pendent ndomly distributed or inde- 
Buen; There is need for further 
Déat cal work on the topic of re- 
With t measurements, preferably 


5 the ai j f 
ticians, © aid of mathematical statis- 


of 


Rede, the fact that repeated 
nonlin ments often appear to exhibit 
that car trends the writer found 
trouble V investigators go to the 
tio; i of fitting curvilinear func- 
ance, oying out analyses of vari- 
discu Š indquist (96) and Lewis (92) 
Soodnc.. Procedures for testing the 


=e 


square, 


rän 
Alitidd -8 


“4Atinsquare is a very comp 


independent by variance 
methods. 

Finally, it might be noted that the 
type of investigation in which all Ss 
undergo several different experimen- 
tal treatments in the same order 
should in general be avoided. The 
experiment by Bruner, Postman, and 
Mosteller (13) described in Table 9 is 
a case in point. The design is in- 
creased in sensitivity by the separa- 
tion of individual variations in re- 
gression on time from the estimate of 
error, but this does not overcome the 
confounding of differences in '"'set" 
means with possible temporal effects 
of fatigue, adaptation, etc. Such con- 
founding of the main experimental 
factor could have been obviated by 
randomizing the sequence of experi- 
mental conditions among the Ss. 


groups 


THE LATIN-SQUARE PRINCIPLE 
or DESIGN 


The fundamental principles of the 
latin-square design are described in 
many texts and in articles by Thom- 
son (127), Grant (52), and Edwards 
(38). The latin square is essentially a 
triple classification, one variable rep- 
resented by rows, the second by 
columns, and the third by treatments 
which occur once in each row and 
once in each column. As used by psy- 
chologists, the latin-square arrange- 
ment has typically been applied as a 
form of repeated-measurements de- 
sign where Ss are exposed to several 
experimental treatments and the in- 
vestigator desires to take account of 
the possibility of systematic temporal 
effects such as transfer, practice, or 
fatigue. 

Single latin-square designs. In the 
most common design using à single 
the criteria of classification 
Ss (rows), trials or successive pe- 


(columns), and experimental 


‘treatments (Latin letters). While the 


act form of 
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TABLE 10 j 


NUMBER or Correct RESPONSES MADE BY FIVE SUBJECTS IN READING TH 
LUCKIESH-Moss Low Contrast Test CHART UNDER 


Experimental Conditions* 


| 
| 
| 
VARIOUS EXPERIMENTAL CONDITIONS (18) | 
| 


| 
s Loud Weak Heavy Light Means 
Subjects Send Sound Pressure Pressure Control i 
A 21(2) 22(3) 20(4) 22(5) 22(1) 21 E | 
B 22(4) 16(1) 23(5) 19(2) 23(3) ra 
C 14(1) 14(5) 23(2) 24(3) 20(4) 19. 3 
D 29(5) 24(4) 24(3) 24(1) 28(2) ah 
E 16(3) 15(2) 14(1) 15(4) 13(5) 4. 
Mean 20.4 18.2 20.8 20.8 21.2 
Experimental Days 
1 2 4 5 
Mean 18.0 21.2 21.8 20.2 20.2 
Analysis of Variance 
Source of Variation df | 
Subjects 4 
Days 4 
Conditions 4 
Residual (error) 12 
Total 24 | 


* The entries in p 
sented, 


design, it should be obvious that its 
application assumes that interactions 
among the variables are negligible. 
If such interactions are present, they 
are confounded with the other sources 
of variation and may serve to aug- 
ment or depreciate the apparent sig- 
nificances of effects, Chapanis, 
Rouse, and Schachter (18) employed 
a single 5x5 latin-square design in 
studying the effects of intersensory 
stimulation upon contrast sensitiv- 
ity, as measured by number of correct 
responses on the Luckiesh-Moss Low 
Contrast Test Chart. Five Ss were 
tested under five conditions (loud 


. . oe re 
arentheses are the days on which the experimenta] conditions were P' 


sound, weak sound, heavy pressure’ 
light pressure, control) on each of fv 
days. The analysis of results followe? | 
the form of Table 10. "5 
Leyzorek (91) employed a an 
7X7 latin-square design in a p 
analyzing various types of eff f 
Scores made in visual interpolat!? 
between circular Scale markers W! 
differing sizes of scale interval. . m 
Replicated latin-square desig” g 
Studies in which latin-square desi | 
are used may be replicated by € f 


ploying randomly selected squares 


D 
the z sg t6 
Same size or by appiyine, Se. 
Same square to severa] groups O 


= 
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= ee cases where the number of 
= ede treatments is small it 
Ti W. easible to apply all permuta- 
id. Order of the several treat- 
Sal with several Ss undergoing 
Guat The principles in- 
be aon hese variations have long 
std oped ee experimental research 
Pe al types of such designs have 

= god referred to as per- 
bi munis tetas orders, bal- 
hoor ers of presentation, rotation 
RENI nts, crossover designs, 
a ack studies, ABBA orders, 
dare relative advantages and dis- 
b ni - rel various types of repli- 
uds ei i latin square and meth- 
Cran Sew ee are discussed by 
2), Edwards (37, 38), Coch- 


Tan a; s 
(83) nd Cox (27), and Kempthorne 


The 


square simplest replicated latin- 


which m is the 2X2 square in 
WO cond of a group of Ss go through 
Femainin iy in one order while the 
ions in iL s go through the condi- 
quently v € reversed order (53). Fre- 
as an ex ne of the conditions serves 
(12), is perimental control. Brogden 
ing, abs Study of sensory condition- 
Tom 19 [qo auditory thresholds 
light sti S first in the presence of a 
ence ee and then in the ab- 
10 Ss w ight, while a second group of 
Sequence measured in the reversed 
analyzed Threshold measures were 
inad as in Table 11. 
3 Seniko designs were applied by 
Chernik a and Brogden (21) and 
in sty ‘off, Gregg, and Brogden (22) 
Other E of reaction time. In an- 
of the died employing a 2X2 design 
Tecaly mid. kind for a comparison of 
tors ins recognition, the investiga- 
Sign as PPropriately interpret the de- 
a 2X2 factorial (113). 
patare oia of the same latin- 
we ü Mid for larger squares fol- 
'th the wi pattern of analysis 
dition of another source 


epli 


TABLE 11 


AUDITORY THRESHOLDS WITH AND 
WITHOUT Licut (12) 


Experimental Group 


Subject* Threshold Threshold 
with without 
Light Light 
1 18.0 20.5 
3 20.5 18.0 
17 —4.5 SS 
19 15.0 15.0 
Subgroup 
Mean 16.5 18.8 
2 20.5 25.5 
4 25.5 25,5 
18 10.5 5 
20 10.5 5.5. 
Subgroup 
Mean 15.5 18.2 
Group 
Mean 16.0 18.5 


Analysis of Variance 


Source of Variation df 

Treatment 1 

Ordinal position of treatment 1 

Sequence of treatment 1 

Individual variation of Ss within 
sequences 

Error 18 
Total 39 


* The odd-numbered Ss make up the sub- 
group for which the threshold with light was 
made first and the even-numbered Ss are the 
subgroup for whom the threshold with light 


was second. 


of variation entitled “square unique- 
ness” by Grant (52) or *"atin-square 
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TABLE 12 
Error SCORES IN LINEAR PURSUIT AS A FUNCTION OF 
ANGLE OF ARM FROM Bopy* (29) 
Order 
Sequence Subject 
II III IV V VI VII 
T (180°) (210°) (240°) (270°) (300°) (330°) (360°) 
A 2 
3 p 
4 = Ese = - uS = pe 
25 (210°) (240°) (270°) (300°) (330°) (360°) (180°) 
G 26 — — -— — = x RÀ 
27 — es = = - "T = 
28 — — 


Analysis of Variance 


Source of Variation 
Angle 
Sequence of angles 


Ordinal position of angles 
Individual differences within sequences 


Square uniqueness 
Remainder 


Total 


195 


: Ai mS e 
* Data in body of table not provided; entries indicate sequence of angles; each score was th 


mean of 20 trials at a given angle, 


error” by Edwards (38). The latter 
author emphasizes application of 
tests of homogeneity of variance be- 
fore pooling terms for an over-all er- 
ror estimate. A 7X7 replicated latin- 
square design employing the same 
square for several groups of Ss was 
used by Corrigan and Brogden (29) 
in studying the effect of bodily angle 
upon precision of linear pursuit 
movements. Twenty-eight Ss were 
randomly allocated to seven groups 
of four Ss each. Each group went 
through the pursuit task at seven 
angles with varying orders of presen- 
tation in a latin-square design. Error 


scores, based on combining 20 trials 
at each angle, were analyzed as i? 
Table 12. " 
A similar analysis of an expe? 
mental design involving replicatio 
of the same 24X24 latin square Wi 
two Ss in each sequence was carrie 
out by Corrigan and Brogden (307 
Two studies by Gregg and Brogd^ 
(66, 67) also involved the applicati? 
of replicated 6X6 latin squares. ne 
As indicated above, when the n! Ha 
ber of experimental treatments pe 
small it is possible to utilize T 
latin-square principle by providi"$ 
for every possible permutation 


a —— āe O a NN ER EE Ape. E 
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order of presentation. This arrange- 
ient and the method of analysis zm 
iscussed by Grant (52). Ryan, Cot- 
m and Bitterman (118) em- 
pred such a design in a study of 
Ee tension when they assigned 
M us to each of the six possible 
X : three experimental condi- 
DN p noise, control), but their 
dune ? results was limited to 
cm g the design asa double classi- 
being without replication. In an 
IN Pe the device of using every 
me ation of experimental orders, 
Ends Jones, and Tallantis (62), 
ou ma concent formation by means 
IES ar -sorting experiment, em- 
alee what might be called a double 
of Se Nera design since each group 
Pas E their assigned order of 
s the perimental treatments. Un- 
E conditions set up by the in- 
Ei aes iid were four Ss for 
specified, ne 24 possible permutations 
must Kies major replicated latin- 
ie E mg involves the applica- 
ected ¢ veral different randomly se- 
esien arga No examples of this 
jean ny than those described by 
found i ) and Edwards (38) were 
bum: he literature surveyed. 

design, zi latin-square and factorial 
may be cc cd latin-square principle 
rangement, ined with a factorial ar- 
Ways (37 Ag treatments in various 
Bi ios 2, 27). One simple meth- 
example, is to have a 4X4 


Vi 


Squ 

are, wi i 
iih rows representing Ss and 
GA representing successive 


ents in which the four latin treat- 
4iB, T A,B,, A,B, AsB;, and 
by eni. specific design was used 
lation ice (115) in a study of the re- 
fies Of distance to apparent size of 


— Sah 


lected after-effects, Four Ss werésub- 
Combina, the four different treatment 
‘Na ee on four successive days 
Ment x "Square design. Each treat- 

S the combination of one of 


25 


TABLE 13 


Points oF SUBJECTIVE EQUALITY FOR 
EacH SUBJECT ror DIFFERENT Dis- - 
TANCES AND CONDITIONS OF 
SarrATION* (115) 


~ Da. 
Subject A 
1 2 3 4 
A 2S 6NS 2NS 6S 
B 2NS 6S 25 6NS 
c 6S 2S 6NS 2NS 
D 6NS 2NS 6S 2S 


Analysis of Variance 


Source of Variation 

Days 

Subjects (sequences) 

Satiation vs. no satiation 
Distance 

Interaction: Satiation X Distance 


Remainder 


e enn o0 oS 


Total 15 


* Data not provided. The numbers in the 
body of table refer to distance (2 m. or 6 m.) at 
which S made his judgment; the letters Sand 
NS refer to the conditions of “satiation” and 
“no satiation.” 


two distances of stimulus and one of 
two conditions of “satiation.” Anal- 
ysis was carried out for only three 
sources of variation, viz., one df for 
the two variations of distance, seven 
(?) for individuals, and seven for er- 
ror, but might have been extended as 
shown in Table 13. 

Another variation of the principle 
of combining latin-square and fac- 
torial design was found in a study of 
delayed response performance by 
Meyer, Harlow, and Settlage (104). 
In this experiment measures from 
sets of four monkeys were arranged 
in a 4X4 latin square, with four 
learning periods (rows) and four ex- 
perimental conditions (columns). 
Within each of the 16 cells of the 
square there were 16 entries for all 
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combinations of four types of object 
pairs and four lengths of delay. Sep- 
arate analyses were carried out for 
normal, unilateral damaged, and 
frontal damaged Ss. 

A third variation of combining 
latin-square and factorial principles 
in a replicated design was used by 
Cameron and Magaret (16) in a 
study of responses to incomplete 
sentences. In this study a 2X4 de- 
sign was employed, each subcell indi- 
cating the combination of two fac- 
tors. Replication of sequences by 
having seven Ss undergo each order 
of conditions allowed for the differen- 
tiation of sequence variation from 
variation among Ss in the same se- 
quence. 

A still more complex design involv- 
ing latin-square and factorial princi- 
ples in replication was used by Post- 
man and Bruner (114) in a study of 
the relation of set and perceptual be- 
havior. Their analysis, however, is 
difficult to explicate since composite 
sources of variation were dubiously 
partitioned and an attempt was made 
to analyze confounded interactions. 

Greco-latin square designs. A fur- 
ther extension of the latin-square 
principle is to add another experi- 
mental treatment to the latin-square 
design in such a way that each new 
treatment appears but once with each 
Latin letter treatment (44, 45, 52). 
No "pure" examples of greco-latin 
square designs were found in the 
literature surveyed. 

Comment. In a recent article 
McNemar (102) has discussed a type 
of application of the latin-square de- 
sign which has been neglected by 
psychologists. As noted above, the 
common use of the latin square has 
been the case where one classification 
of the data consists of experimental 
treatments while the other two 
classifications consist of uncontroll- 
able sources of variation, e.g., Ss and 


trials. McNemar suggests the use of 
latin square as an economical form 0 
three-factor design, when each factor 
consists of the same number of levels, 
and the mixed design where two 9 
the three classifications are experi- 
mental factors. An example of the 
latter case is provided by Garrett an 
Zubin (49) who describe a study of 
color recognition by the dark-adapte 
eye where the three classifications !l 
a 4X4 latin square were order of pre 
sentation (rows), levels of illumina 
tion (columns), and color (Latif 
letters). If the rows in this study ha! 1 
represented, say, four levels of dark 
adaptation, instead of order of pr& 
sentation, this study could havé 
served as an example of a three-factof 
latin-square design. J 
Of perhaps more importance ! 
McNemar's contention that the latin" 
square design is rarely applicable 1" 
psychological research because thé 
basic assumption of negligible inte" 
actions among the three classificatio? 
variables is generally violated, espe 
cially in the design where Ss form one 
of the criteria of classification. MC 
Nemar concludes that the use of the 
latin square is “defensible only E 
those rare instances when one bê 
sound a priori reasons for believing 
that the interactions are zero” (10^ 
p. 400). he 
There is no question but that br 
standard mathematical model of t?” 
latin-square design assumes that ini 
teractions are negligible and that d 
tistical inference is most dependa 
when this assumption holds. But b 
writer does not agree with McNem, 
when he states that too many e 
nificant" F's are obtained when a 
assumption is not met because Z 
residual term, containing both int dé 
action and the ordinary error, t€? 4 
to be smaller than the interact, 
properly used in the denominato, ot 
F. In the first place, it is clear t 
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RR latin square never provides 
Wb suec of pure" error of thetype 
ee ehen replication within the 
eem El classes is carried out. The 
om s of the latin square is always 
s t ek of confounded first- 
This a second-order interactions. 
Sitencclece oe provided that the 
E a ions are negligible, furnishes 
Vhen iased estimate of “pure” error. 
within bee (but untestable 
Dien: ed design) interactions are 
fadus the residual could possibly be 
Erie a specific experiment if the 
aaa. one) happened to follow the 
major cl e or more of the three 
run, ie assifications, but in the long 
selected Ge were always randomly 
lentes it would be expected that 
sam interaction(s) would tend 

: pa the residual, thus inflating 
ife ; cu of error. In such a case, 
beige Ge were interested in 
adir e significance of a main ef- 
error pet an estimate of “pure” 
inician ne of the presence of 
Sta aih there would be no such 
could anp DURER and his purpose 
main effe e met. If, unknowingly, a 
an inf ct Were tested against such 
i ated estimate of “pure” error, 
ratio would tend to be too 


Small, 

Let 
however. assume, with McNemar, 
Siro r, that the experimenter is de- 


main br testing the significance of 
Presence over and above the 
actions P possibly significant inter- 
esting m his would be analogous to 
tion ie ain effects against interac- 
; the two-factor replicated de- 


Sign 
the "s mathematical model for 
only "lactor case is simple because 


einige sra is present. The 
Wo-facto point, however, about the 
Înteracti r design is that the observed 
Hpüsed term is assumed to be 
Rents in of two additive compo- 
ade teraction variance plus error 
€, while an observed main ef- 


fect is assumed to be composed of 
three additive components, main ef- 
fect variance plus interaction vari- 
ance plus error variance. Since the 
residual term in the latin square is 
made up of several confounded inter- 
actions, it is impossible to set up a 
simple "components-of-variance" 
model (see below) as for the two-fac- 
tor design. Nevertheless, for practi- 
cal purposes one can assume that the 
observed residual of the latin square 
is composed of two components: con- 
founded interactions variance plus er- 
ror variance. Each observed main 
effect would then be assumed to con- 
sist of three components: main effect 
variance plus confounded interac- 
tions variance plus error variance. 
The consequent F ratio of main effect 
mean square over residual mean 
square should then tend to give an 
unbiased test of the significance of 
main effect over and above the pres- 
ence of significant interactions. Mc- 
Nemar's contention that the denomi- 
nator of the F test should properly 
consist of interaction alone, i.e., sepa- 
rated from error variance, has, so far 
as the writer is aware, no precedent 
in analysis of variance methods. In 
any case, however, it is clear that the 
presence of significant interactions 
negates the application of the usual 
latin-square design. No mathemati- 
cal justification is readily available 
for inference in the case where some 
of the interactions are "significant." 


DESIGNS INVOLVING ANALYSIS 
oF COVARIANCE 


In some investigations designed for 
analysis of variance it may not be 
feasible to control or classify the data 
on the basis of one or more relevant 
variables which can, however, be 
measured. The addition of covari- 
ance analysis (44) to the experimen- 
tal design allows for adjustments to 
be made in experimental comparisons 


28 LEONARD S. KOGAN 


on the basis of the regressions of the 
variable of primary importance on 
these other relevant variates. Covari- 
ance analysis may be carried out for 
all of the experimental designs so far 
presented. Discussions of covariance 
are readily available both for single- 
classification designs (36, 37, 76, 95, 
101, 124) and for multiple-classifica- 
tion designs (37, 76, 95, 124), as well 
as for the case of one independent or 
control variable (36, 37, 76, 95, 101, 
124) or two independent variables 
(76, 124). Snedecor (124) also pro- 
vides an example of covariance in a 
latin-square design. 

Applications of covariance analy- 
sis in experimental design were not 
too common in the literature sur- 
veyed. In general, moreover, when 
covariance was used little descriptive 
detail was provided. Bernberg (9) 
adjusted error scores for three groups 
of rats, learning a maze under three 
different conditions, on the basis of 
differential food intake in a single- 
classification design. In a study of 
reminiscence, Buxton and Bakan (15) 
adjusted criterion scores based on dif- 
ferences between rest and no-rest 
conditions by “correction” for recall 
trial difference scores. Buxton and 
Ross (14) similarly applied covari- 
ance analysis to a two-factor design 
in a study of the relationship between 
reminiscence and type of learning 
technique.’ Reynolds (117), in a 
study of resistance to extinction, con- 
sidered covariance adjustments of 
learning scores on the basis of scores 
on a previously trained habit, but re- 
jected the plan because of hetero- 
geneity of variances and low correla- 


4 The main rationale for using covariance in 
this study was to "remove" variance due to 
using the same Ss under experimental and conr 
trol conditions. Grant (52) illustrates how this 
same study might have been analyzed by in- 
terpreting the arrangement as a 2X2 greco- 


latin square. 


tions. He then adjusted for training | 
time in an analysis of the extinction 
scores. Glixman (51) applied covari- 
ance analysis to a 3X 3X2 factoria 
design in a study of recall of com- 
pleted-incompleted tasks under dif- 
fering conditions of stress. Covarl 
ance adjustments were made for 
scores based on number of incom- 
pleted-recalled tasks in terms of tota 
number of incompleted tasks. — 
The complex problem of handling | 
disproportionate subclass frequencies | 
in a double-classification 2X4 fac- 
torial design with covariance analys 
is exemplified in a study by Fitc? 
Drucker, and Norton (46), who use 
a procedure developed by Tsao (128/- 
A rather full explanation of design 
basic assumptions, and analytic pr? 
cedures is provided by this study. 3) 
Comment. As noted by Fisher (49). 
and others, analysis of covariance a 
experimental design may be used ia 
two major purposes: (a) to increas" 
the precision. of experimental com 
parisons by statistically controlling 
for sources of variation which do n9 
lend themselves to experimental cong 
trol, and (b) to aid in the interpret? 
tion of the results of an experiment 
In the former case the experiment 
should be sure that the "contro, y 
variable is independent of treatme?” 
effects (45). Ordinarily he is not p3" 
ticularly interested in studying t^ 
relationship between the concomita™ 
measures and the primary varia f 
being investigated (95). The stand 
ard example of a supplementary val” 
able which can frequently be em" 
ployed to improve the precision of ? 
experiment is pretest scores on 
same kind of performance which i$ i 


be measured during the experime? 
itself. | 


. More care must be taken in decid; 
ing to utilize 
for the second 
supplementary 


analysis of covariant 
Purpose. In this ca$ 


Measures are ord | 
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n taken during the course of the 
ur patent and hence variations in 
eee tant variable may be a 
e id the experimental treat- 
Sis : x obvious difficulty in ap- 
thet g ana ysis of covariance here is 
d aa of the primary vari- 
oM xod remove part of the treat- 
i n T itself. The experimenter 
Nen : however, to find out 
uw there are significant differ- 
ub n treatment effects on the 
variabis variable when the secondary 
groups E equalized” over all 
Drofitable 5. Such cases it is generally 
analysis dee carry out not only an 
Possible cr covariance to “eliminate” 
E ects of the secondary vari- 
Variance um separate analyses of 
co e the secondary vari- 
measures E ne unadjusted primary 
tion of c&' p well as careful examina- 
cients Session and correlation co- 
analyse - miseris of the several 
ent to E. tend to clarify the ex- 
the oan ich experimental effects on 
indirect] ary variable act directly or 
the con Y through the mediation of 
ate comitant variable or covari- 
Snedecg or example, to paraphrase 
ica (124, p. 335), in the study 
Ss sion a (51) cited above: Did the 
Complete Teres in number of in- 
ing Saver tasks under vary- 
erences ‘Mons of stress because of dif- 
Pleteq ue total number of incom- 
Xcellen S or in spite of them? 
Malysie aeons of the use of 
deer Ol covariance to improve 
ture ee of experimental struc- 
ties Or oe by Edwards (37) 
n adas (27, 83, 124). 
Procedy ition to the complexities of 
Zenera and interpretation which 
Ta atise when analysis of co- 
ing mal 1$ applied to designs involv- 
there Pa tiple classification, or when 
Variabh, more than one concomitant 
atise opier difficulties sometimes 
e use of covariance analy- 


sis. At times the regression of pri- 
mary variable upon supplementary 
variable may be nonlinear, necessi- 
tating the adjustment of primary 
variable on the basis of curvilinear 
regression (80). In other cases the ex- 
perimenter may discover that there 
are problems in the choice of appro- 
priate regression coefficients for esti- 
mation of the main variable because 
of marked heterogeneity of regression 
from subclass to subclass. Jackson 
(73, 74) provides a detailed discussion 
of such problems and others and sug- 
gests possible solutions. 

In the context of analysis of co- 
variance, special mention should be 
made of the Johnson-Neyman tech- 
nique (78, 81). As noted above, one 
of the major uses of covariance meth- 
ods is to adjust experimental com- 
parisons for extraneous causes of 
variation. Frequently, such adjust- 
ment is designed to “equate” experi- 
mental groups when it is not feasible 
to increase precision by pairing cases 
or otherwise matching the several 
groups with respect to the relevant 
measures. The Johnson-Neyman 
technique not only furnishes a test of 
whether a statistically significant dif- 
ference exists between the means of 
the groups being compared but, in 
addition, specifies the range of con- 
trol variables for which a conclusion 
of significant difference may be re- 
garded to hold. Moreover, no special 
difficulties are involved when the 
groups are unequal in number. John- 
son and Fay (81) provide the detailed 
computational and graphical solution 
for a problem in which the social 
studies achievement of 90 pupils who 
excel in the ability to predict the out- 
come of given events is compared 
with the social studies achievement 
of 90 pupils who are poor predictors. 
The null hypothesis rejected on the 
basis of the analysis was that no dif- 
ference exists in mean achievement 


30 


between superior and inferior predic- 
tors when the effects of chronological 
and mental ages are controlled. The 
unique surplus information con- 
tributed by the Johnson-Neyman 
technique indicated the range of 
mental age and chronological age for 
which the conclusion of significant 
difference was valid. 


GENERAL CONSIDERATIONS 


Models, assumptions, and trams- 
formations in analysis of variance. Be- 
fore valid inferences may be drawn 
from an analysis of variance, the data 
must reasonably satisfy certain as- 
sumptions made about the underly- 
ing mathematical models used in the 
analysis and subsequent tests of sig- 
nificance. In recent years various sets 
of assumptions have been proposed 
about the elements in the linear 
models whereby analysis of variance 
is used for statistical inference. 
Pointing out that Fisher (44) had 
originally introduced the twofold con- 
ception, Eisenhart (41), in 1947, 
elaborated on the viewpoint that 
analysis of variance involves one of 
two basic models, each appropriate 
for the solution of a different class of 
problems: Model I to detect or esti- 
mate fixed relations among popula- 
tion means, and Model II to detect or 
estimate components of random vari- 
ation ascribable to the different fac- 
tors being investigated. The former 
is frequently referred to as the stand- 
ard model while the latter is com- 
monly called the components-of-vari- 
ance model (105). 

In brief the major distinction be- 
tween the two models is that Model 
I assumes that treatment and other 
designated effects are additive fixed 
constants, introducing systematic 
variation, while Model II assumes 
that treatment and other effects are 
random variables each having : nor- 
mal distribution. Both models as- 
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sume that experimental (residual) er- 
rors are independently and normally 
distributed with a constant variance. 
The decision as to whether a given 
element in the linear model is best 
represented by a mean, indicating ? 
systematic source of variation, or bY 
a variance, indicating a random 
source of variation, depends upon the 
extent to which the respective vat 
able was randomly sampled. ; 
many experiments some of the effec 
are best regarded as fixed, c.g. E 
usual case for experimental hs. 
ments which are rarely randomly 
drawn from a population of possib ; 
treatments, while other effects me 
be regarded as introducing rando? 
variation, e.g., effects assignable to 
drawn at random from a spec! ia 
population. When both types of € i 
ments are present, the underly!” 
model is described as "mixed. ^ 
The majority of published psycho 
logical studies employing varianc" 
designs give little evidence that A 
vestigators pay much attention to t i 
several assumptions underlying an? 
ysis of variance. For instance, 2" 
though tests of homogencity of put 
group variance are readily availab, ! 
e.g., Bartlett’s test (37, 76, 84, 12 " 
the Lı test (76, 84), the M test (7° 
84), and Box's test (36), the assum?” 
tion that experimental errors ha 


MY 
* À recent review by Crump (31) indicit 


that Eisenhart's so-called Model I, Mode b 
and Mixed Model have been supplemented in 
Tukey with Models III, IV, V, and X, all : 


5 5 
volving somewhat different assumpti?! | 


Many of the analyses described by Kem? 
thorne (83) are based 
tion” models, involvi 13 
normality of error distributions. Other mod? d 


have been proposed which are also nonp? pe 
metric, i.e., ; 


form of the 


upon finite "random | 


In. 


> 
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a lance appears to be tested 
F a minority of experiments. 
ed: ae that errors are un- 
ities ques constant variance, 
retical E oth empirical and theo- 
Suede to be somewhat more 
mality of poe assumption of nor- 
(25, 27, 83) ribution of the errors 
ped in a detailed discussion 
pion fee when the as- 
à techni or analysis of variance as 
iem "QUe for carrying out tests of 
Means are nr differences among 
Ne satisfied, states that 
Principal methods for an im- 
= din are omission of cer- 
replicates bd. treatments, or 
variano” subdivision of the error 
oe and transformation to an- 
37), Cale before analysis" (25, p. 
"Sorted id ina most frequently 
i Rhizanc Y psychologists who take 
tions fia 2: of violation of assump- 
erations mation of the scale. 
Qus king nale and conditions for vari- 
fully 4° of transformations are most 
Briefe, SCUssed by Bartlett (5). 
Other zs nis are available in 
trange Ounces (37, 76, 83, 124). Such 


E 1 . 
ten oe are frequently in- 
“Special 9 stabilize error variance, 
With; © !n cases where variances 


tional the subclasses show a func- 
cas, relationship with subclass 
dt experimental literature, 
investi (68, 69) provides a careful 
in ~ Sation of the problem of select- 
RnaT, S Pr measures of GSR data for 
the es of variance procedures and 
Meas, ects of using inappropriate 
forma Tes. Among the specific trans- 
tions that were utilized in re- 
Quar Psychological studies were 
ber aE DOE transformation of num- 
lo reversals of perspective (13), 
(4 Tansformation of latency scores 
ing ig log transformation of hoard- 
Cores (72), log transformation of 
p" — 


Ce 


number of contacts in a pursuit- 
meter task (30), reciprocal transfor- 
mation of latency scores (89), arcsine 
transformation of percentages (75, 
94, 109), and transformation of ob- 
tained scores to per cent of prestimu- 
lus values (35). 

The F test in analysis of variance. 
In the single-classification design the 
error term of the F ratio is provided 
by the “within-groups’”’ mean square. 
Similarly for the double-classification 
design with a single observation in 
each cell, the denominator of the F 
ratio is furnished by the interaction 
or remainder mean square. Com- 
plications arise, however, in selecting 
the proper denominators for the F 
ratios in the case of the double- 
classification design with several ob- 
servations in each subclass. In gen- 
eral, the most widely used procedure 
has depended upon whether or not 
the investigator decides that the in- 
teraction F test is "significant." If 
the interaction F test is not found to 
be significant, the investigator may 
either use the ''within-cells" mean 
square as his error estimate in test- 
ing the significance of variation 
among main effects or pool the ‘‘in- 
teraction” and ''within-cells" SS in 
arriving at an error estimate. If, 
however, he finds that the interaction 
mean square is significant, he gen- 
erally employs the latter square in 
his F tests for the main criteria of 
classification. Strictly speaking, the 
use of the interaction mean square as 
an estimate of error in this case in- 
volves application of a *'components- 
of-variance’’ model to the data, since 
it is thereby assumed that the ex- 
pected value of the mean square for 
an apparent main effect is made up of 
a linear combination of error vari- 
ance, interaction variance, and the 
intrinsic main effect variance itself. 
The hypothesis is thus being tested 
that the intrinsic main effect is not 
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significant over and above any varia- 
tion attributable to both random 
error and the effect of interaction. 
With higher order multiple-classi- 
fication or factorial designs, the selec- 
tion of appropriate F tests becomes 
more complex. Again, psychologists 
have generally proceeded ''from the 
bottom up" in setting up F ratios 
from an analysis of variance table. 
For example, if a three-factor design 
with several replications per sub- 
class is involved, the first test is gen- 
erally made by setting up the F ratio 
_ of the highest order interaction mean 
square over the ''within-cells" mean 
square. If this highest order inter- 
action is found to be "not signifi- 
cant," it may then be pooled with the 
“within-cells’ term to provide the 
denominator for F tests of the next 
highest interaction terms. On the 
other hand, if the highest order inter- 
action is found to be “significant,” 
the F tests of the next highest inter- 
action mean squares are made with 
the highest order interaction mean 
square in the denominators. When 
the investigator arrives at the main 
variables of classification he generally 
has used as his denominator for F 
ratios the pooled interactions and re- 
sidual, if none of the preceding F's 
has been significant, or the interac- 
tion mean square of largest magni- 
tude which contains the elements as- 
sumed to be contributing to the ap- 
parent variability of a given main 
variable. This ad hoc, somewhat in- 
tuitive procedure for arriving at F 
ratios may frequently be criticized 
from the standpoint of the variance 
components assumed to be operating 
in the specific situation or because 
the elements assumed to be random 
variables in the linear model may 
more logically be assumed to repre- 
sent fixed parameters. If, however, 
a “components-of-variance Lene 
(41) is justified by the data and sam 
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pling methods used in the study, @ 
more appropriate method of testing 
relations is available. Among others 
(31, 83, 84, 105), Cochran (26) has 
recently discussed in detail the prob- 
lems arising in‘ testing a null hypothe- 
sis about several means when an ap- 
propriate denominator for an F ratio 
is not immediately provided by the 
“expected mean squares" in the 
analysis of variance table. The pro 
cedure suggested involves setting up 
what Cochran calls an F' test wher 
numerator and denominator of w 
F ratio are linear combinations © 
mean-square terms arranged in SUC 
a way that the treatment effect to 
tested is present only in the numer? 
tor, while all remaining assume 
components of variance are presen 
in both the numerator and denomina 
tor. The respective df's for the com 
posite ratio are determined according 
to approximations proposed by Sat 
terthwaite (119, 120). The formula 
tion of such ratios is facilitated 
the provision of expected mea 
squares for many commonly used eX 
perimental designs by Snedecor (12 
and Mood (105). N^. 
Individual tests of significance în th 
analysis of variance. Investigato', 
frequently desire to follow an over-? 
analysis of variance with tests of the 
significances of differences betwee 
individual pairs or groups of treat. 
ment means. When the F associate 
with a given classification is foun 
be significant, the most common! 
used procedure has been the meth? 
described by Lindquist (95), in whic 
t tests are applied to the selecté 
means, using standard errors of dif- 
ferences based on the appropriate & 
ror variance from the analysis of v 
ance. Confidence intervals can be 9€. 
up on the same basis. When the F 


2 


ratio representing a given classific™ 


tion is found to be not significant, t»? 
investigator generally ceases his ana!” 
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ysis, ; 

eee recent years this simple al- 
e 5 4 ; Se 
Um peration has been criti- 


S aoe further extensions of analy- 
oa mr ee have been suggested. 
“test Massey (36) propose a 
NE. A extreme mean” applicable 
R ituation where one group of 
EE ml group, while the re- 
groups. coe are experimental 
Bestion 3. E (76), utilizing a sug- 
cusses E. € by Fisher (45), dis- 
ay be W selected pairs of means 
leve IS. pared by lowering the p 
With the Significance in accordance 
BONG! Possible number of compari- 
and E (124) and Cochran 
testin ) warn about the dangers 
the rad differences suggested by 
subdividi ana present methods for 
S M ng the treatment and error 


eley i ivi 
[o 3 anti V. roup 
om i ndi idual and gr 


Ub disses 
T Division. of treatment SS is es- 
applicable in experiments 
Tesent y, € levels of a given factor rep- 
alon PUE amounts or categories 

Egreeg eie gia continuum, e.g., 
Sxampj earning. Kelman (82), for 
troj, e. had four groups of Ss (Con- 


whit pm Failure, Ambiguous) 
Di, nished three orthogonal 
expe; SOns: (a) Control group vs. 


igu > 
Ous reinforcement vs. clear- 


Cut S 
(c) cess or Failure (2A-S-F); and 


Ucces: i 

Son S vs. Failure (S-F). John- 
s . John 
X2 Am Tsao (79), in a 4X7X2X2 
etern Orial study dealing with the 
v. Nation of differential limen 


ues i 
of , furnish a detailed discussion 


olyno m; PPlication of orthogonal 
"lation ee (44) in expressing the 
g., As Ips between the factors, 
valies ight, rate, etc., and the limen 
thos The procedure of fitting 
f. Sonal polynomials to a given 


Ctori . 
teg lal Classification with associated 
si 


8 of si 
fre 


Per; 
Amp; ental groups (3C-S-F-A); (b) 
c) 

o 


; gnificance for linear regres- 
parabolic regression, etc. can 
ntly be used to furnish infor- 


on 


mation and answers to questions 
which are not supplied by the over- 
all F test for a given set of treatment 
means (27, 124). 

Perhaps the most simple and prac- 
tical procedure for comparing indi- 
vidual means now available to the 
investigator who is not satisfied with 
the results of an over-all F test is 
that presented by Tukey (129). In 
this procedure, after finding a signifi- 
cant F for a set of treatment means, 
one successively applies a "gap" test, 
a "straggler" test, and a new F test to 


subgroups among the treatment 
means to detect distinguishable 
groups. 


The power of analysis of variance 
tests. Almost universally, the psy- 
chologist has limited his attention in 
testing hypotheses to consideration of 
errors of the first kind (Type I errors), 
i.e., rejecting hypotheses when they 
are true. The risk of committing 
errors of the second. kind (Type II er- 
rors), i.e., accepting false hypotheses, 
has in general entered very little into 
his schema of statistical inference. 
The usual test of significance involves 
the specification of a so-called critical 
region which controls only the risk of 
error of the first kind. Thus, for ex- 
ample, if the critical region is set at 
the .05 level for an F test, the experi- 
menter is in effect declaring that re- 
jection of the null hypothesis when p 
equals or exceeds this value will be 
wrong only 5 per cent of the time. 

What happens, however, when a 
null hypothesis is not rejected, i.e., 
if the F ratio is smaller than, say, the 
tabulated value for the .05 level? 
Most investigators appreciate in the- 
ory that such a finding does not mean 
that the null hypothesis is proved. 
And yet the tendency is strong to ac- 
cept the null hypothesis and draw the 
conclusion that no differences among 
means are present. The power func- 
tion of a given test of significance is 


34 


designed to indicate the probabilities 
of rejecting a specified hypothesis 
when alternative hypotheses are as- 
sumed to be true. In the usual case 
where the specified hypothesis is a 
null hypothesis, i.e., all of a group of 
means are equal, the probability of 
rejecting the null hypothesis when 
the true means are in fact different 
depends upon the significance level 
selected for the test, the magnitude 
of the differences among the means, 
the size of the error variance, and the 
number of replicates. 

Two major approaches have been 
devised for determining the power of 
analysis of variance tests. In the 
older method developed by Tang 
(126), the alternative hypothesis to 
the null hypothesis is expressed in 
terms of the variance of a finite set of 
assumed population means equal in 
number to the number of observed 
means involved in the F test. In a 
more recent approach described by 
Ferris, Grubbs, and Weaver (43), the 
alternative hypothesis is expressed in 
terms of a set of normally distributed 
population means, these means rep- 
resenting a sample from a normal 
superpopulation with variance bear- 
ing a specified ratio to the error vari- 
ance involved in the F test. Since, 
however, this latter paper presents a 
somewhat limited set of curves for 
estimating the power of the analysis 
of variance test at only the .05 sig- 
nificance level, further discussion will 
be limited to the Tang approach.5 

The method developed by Tang 
assumes that the observations can be 
expressed in terms of Model I (see 


* Actually the paper of Ferris, Grubbs, and 
Weaver (43) presents "operating-characteris- 
tics" curves which are related to power curves 
asx is to 1—x, i.e., complementary. Eisenhart 
et al. (42) also provide a brief discussion of 
operating-characteristic functions for analysis 
of variance tests based upon Eisenhart's 


Model II. 
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above), which assumes a linear com- 
bination of mean effects and errors 
which are normally and independ- 
ently distributed with constant vari- 
ance. Tang presents fairly extensive 
tables for varying pairs of df, under 
the assumption that either a .05 oF 
.01 level of significance is being E 
ployed for rejection of the null E | 
pothesis. In these tables the pro? 
abilities of error of the second kin 
are indicated for varying sizes of $14 | 
variance ratio with numerator de 
rived from the assumed alternative 
hypothesis. Lehmer (90) subse 
quently prepared tables providing | 
the value of ¢ required for a specifie? | 
probability of error of the secon 
kind. Tang’s tables are reproduce 
with extensive discussion of their ust 
in Kempthorne (83) and Mann (99) 
while Lehmer's tables for Type II e 
rors of probability .3 and .2 are aval” 
able in Dixon and Massey (36). f 
The power function of analysis 0 
variance tests is very useful (a) E | 
estimating the sample sizes that Wha 
reasonably guarantee a desired pro ; 
ability of error of the second kind fo 
a specified alternative hypothesis a^ 
a designated level of significance, a 
(b) for determining the power RU 
test, if the sample sizes and sign! 
cance level have already been fixe" 
Perhaps the chief implication of t 
power concept in relation to curre?" | 
psychological research is the conci 
sion that many experiments are oe | 
ried out without sufficient replicati, | 
to insure a reasonable chance of dif- 
tecting experimentally important C". 
ferences in treatment means. Kera 
thorne (83), for example, estima”, | 
that six replicates in each subclass 2", 
necessary in a 2X22 factorial €". | 
periment to insure with a probabi!” 
of .95 that a true difference of the p | 
means for a given factor equal in al 
to the error standard deviation " 
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be detected (using a .05 test of sig- 
nificance). 

The power conception is somewhat 
contrary to the commonly accepted 
notion that an experimenter should 
insist on a very stringent level of sig- 
nificance before rejecting a null hy- 
pothesis when his samples are rela- 
tively small. Such a notion, para- 
doxically defended on the grounds of 
Conservatism, has probably resulted 
in the premature dismissal of many 
Potentially important areas of experi- 
mentation. It might be a worth- 
while addendum to current methodol- 
ogy if many exploratory, small- 
Sample experiments were primarily 
devoted, not to tests of hypotheses, 
n to obtaining estimates of error 
it Once such estimates of er- 
e variance have been obtained, the 
*Perimenter is in a position to de- 
ermine the sample sizes necessary to 
m differences between treat- 

S regarded to be of practical or 
€oretical significance. 
"ac MN of psychological re- 
» & esign and analysis. Because 
" © widely accepted thesis that 
due menta] design and statistical 
ri i are "dynamic" aspects of the 
nied research "whole," and inas- 
read as many statistical and meas- 
and et techniques, e.g., regression 
thi s relational analysis, the t test, 
e quare, discriminant functions, 
S Me sd be subsumed under analysis 
; Werne d and the F distribution, a 
Used E survey of variance designs 
ee y psychologists could have 
= extended far beyond the limits 
mi present article. Minimum at- 

s n, moreover, has been given to 
da aper theory of experimental 
Suc in this survey. Basic concepts 
cal Ge ental control, statisti- 
: rol, randomization, replica- 
alance, efficiency, precision, 
nalitv, | comprehensiveness, 


ion, 
9rthogo 


self-containedness, etc. enter in the 
adoption of any specific experimental 
design, but, in general, the journal re- 
porting of studies is not amenable to 
elaboration of underlying principles. 
With regard to specific experimen- 
tal arrangement, cursory examination 
of books which have treated experi- 
mental design in agricultural, bio- 
logical, or industrial research, from 
Fisher's classic (45) to the recent 
comprehensive presentations by 
Cochran and Cox (27) and Kemp- 
thorne (83), reveals that psycholo- 
gists have generally utilized only the 
simpler and '*complete" experimental 
configurations. Of the 150 experi- 
mental plans presented by Cochran 
and Cox (27), only a small minority 
seem to have appeared in psychologi- 
cal research design. As noted previ- 
ously, various devices of deliberate 
confounding or partial confounding, 
especially applicable in higher-order 
factorial studies, seem to be only 
rarely considered, despite their early 
introduction into the psychological 
literature by Baxter (6) and their po- 
tential experimental and practical 
advantages. This is not to say that 
methodology from one area of re- 
search can be routinely applied in 
another area, but the increasing fre- 
quency with which variance designs 
have been applied in psychological 
research probably indicates a trend 
which can be expected to continue. 
The practicing researcher, of 
course, finds difficulties in keeping up 
with current developments and re- 
finements in the area of experimental 
design and analysis. A real service is 
being performed by the excellent 
summaries being presented in the 
Annual Review of Psychology (39, 54, 
103). Nevertheless, as pointed out by 
Johnson (77) in a recent discussion of 
the contribution of statistical science 
to educational and psychological re- 
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search, the "newer developments in 
the field have mainly been specialized 
devices for specialized purposes" with 
three basic principles of experimen- 
tation—replication, randomization, 
and control of variability—being the 
foundation stones of modern experi- 
mental design. Current psychological 
research, as we have seen, has been 
tremendously influenced by the 
"Fisherian revolution in methods of 
experimentation" (133). 


SUMMARY 
. This article has presented a survey 


of the major types of experiment 
design involving analysis of Mes. 
which have characterized * 
logical research during recent Eo 
The survey is implemented |^. 
reference to specific studies b. ie 
a variety of experimental con! d 
tions which have appeared zA 
literature. Some comments t 
made about the appropriatens in 
design or analysis in particu ». 
stances, followed by a duco i0 
general considerations in app = 

of variance design and analysis- 
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THE RESPONSE TO COLOR AND EGO FUNCTIONS! 


ROBERT H. FORTIER 
Western Reserve University: 


; It is the intent of this paper, first, 
p present a theory—largely derived 
iem Schachtel (77) and Rickers- 
ecko (74)—and second, to ex- 
Se a number of studies involving 
"id in an effort to substantiate and 
e. pus theory. The reader will 
aie serve that the paper is heavily 
Mee rA with material from Ror- 
^ c inkblot studies. This weight- 
Seer ism by two somewhat 
ve vm ly dependent factors: color, 
em asa number of other variables, 

* p systematically treated in 
5 orschach test, and there have 
> ie a of papers written in 
Ea a Rorschach test was fea- 
Studios henever possible, parallel 
Ban „Which use other techniques 

Ploying color will be introduced. 


r DERIVATION Or A THEORY 
Chachte] 


|... the passivity of the 
; and the immediacy of the re- 


a ; 
ton object.subject" (77, p. 399). 


1 " 

of the P Den represents a slight modification 
dy of d tapter of a Ph.D. dissertation, A 
B es Relation of the Response to Color 
Gi d Functions, submitted in 
egre of D ment of the requirements for the 
Serve Uni octor of Philosophy, Western Re- 
Sincere ieee 1952. The writer gives his 
astute g i ee to Dr. Calvin S. Hall whose 
to the for acute criticisms contributed much 

? At emulation of this paper. 
Writer c time this paper was submitted, the 
fellow, Mer a USPHS postdoctoral research 
Laborat the Roscoe B. Jackson Memorial 
Wri PRA At time of publication, the 
Clinica} " à Postdoctoral training fellow in 
Northam PSychology at the VA Hospital, 
Pton, Massachusetts. 


Partial 


Two examples from Schachtel may 
clarify this analogy. 


1. An individual enters a room in 
which there are two designs. On one wall 
is a large blob of color. On the opposite 
wall is a large design in black and white. 
The blob of color is immediately per- 
ceived, almost without conscious atten- 
tion. The individual is aware only of 
color. The design in black and white re- 
quires directed attention before it can be 


perceived. 
2. An individual becomes angered. He 


strikes out blindly at his antagonist, with- 
out regard for the consequences of his act. 
He is aware only of his anger and an ob- 
ject upon which to vent this anger. 


The two examples are extremes. 
One may imagine more moderate be- 
haviors in the two situations de- 
scribed above. -An individual enter- 
ing the room immediately perceives 
the blob of color, but his perception 
also encompasses the contour, and 
some analysis of its shape occurs. An 
individual becomes extremely angry 
but acts upon the situation in such a 
manner that the tension produced by 
the anger is reduced without violence 
being done either to the stimulus of 
the anger or to the individual himself. 

It is a primary task of the ego to 
control and direct affective reactions, 
whether produced by drives originat- 
ing from without the ego or from 
within it (40). The individuals in the 
two situations described by Schachtel 
were completely passive. They were 
literally swept away by their experi- 
ences. Their egos, which should have 
channeled and controlled the aroused 
experiences, failed in their tasks. The 
behaviors of the individuals in the 
situations described by the writer 
may have retained some elements of 
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passivity, but this passivity was con- 
siderably moderated by ego control. 
It is evident that passivity does not 
refer to the overt behavior of the indi- 
vidual, but only to the relation be- 
tween his affective drives and his ego. 
Schachtel points out that the affec- 
tive experience is a conscious one, re- 
gardless of the passivity of the ego. 
Where there are no affects, there is no 
consciousness of drives. 


Rickers-Ovsiankina 


Rickers-Ovsiankina, after review- 

ing the literature (74), concludes that 
an individual's response to color can 
give considerable insight into the de- 
gree of permeability of his ego. That 
individual whose ego is responsive to 
the outside world will respond to 
color. As the degree of permeability 
increases—that is, as the boundary 
between the ego and the outside 
world lessens in strength—the indi- 
vidual will respond more to color per 
se. 
Both Schachtel and Rickers-Ovsi- 
ankina stress the fact that the extra- 
tensive individual is responding to 
outside stimuli and that there is a 
lessening in the spontaneity of the in- 
dividual. However, one misses an 
important point if he concentrates 
upon this particular elaboration 
in Rickers-Ovsiankina's paper. 
Schachtel feels that the individual 
who responds to color per se not only 
possesses an ego which readily re- 
sponds to the outside environment 
but which also is less capable of exert- 
ing control upon affective drives 
having internal origin. He feels then 
that the permeability of the ego is a 
two-way affair, for there is also a 
more direct release of affective drive 
upon the external environment. 


The Concept of the Egocentric 
Individual 


Let us diverge for a moment to 
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consider another aspect of the indi- 
vidual who responds to color per sè 
Such a divergence will serve the dua 
purpose of clarifying the points pre 
sented thus far, and of facilitating 
interpretation of certain of the stu 
ies which will be presented later. ü 
The individual who responds ic 
color per se has been called egocentr! 
by a number of authors (11, 16, E 
42, 54, 68). In the light of the pr 
ceding discussion, just what do 
"egocentricity" mean? Warren ‘al 
defines the term “egocentric” as o 
lows: "disposed to dwell on ones? 
and to view every situation from i 
personal angle" (88, p. 89). bs. 
synonym, he gives the term "Se" 
centered." Do Schachtel and RE 
ers-Ovsiankina actually consider t y 
individual who responds to relative, 
undifferentiated color “egocentric, 


ned. 
Under Schachtel's scheme the in | 


vidual adopting this mode of P. 
response may behave in one of t" 
ways, or both. + en" 
The individual will adapt to his er 
vironment, behaving as it dictat i- 
If an environmental configuration i 
rects action in one way, he will act 
that way. If action is directed PH 
other way, then the individual W! 
again modify his action to confor 
to environmental pressure. This 
dividual clearly cannot be eps 
"self-centered," for he is most like!? 
to perform in the manner in whit 
others wish him to perform. Bu 
Schachtel further feels that the indi 
vidual responding to relatively UP 
differentiated color may also relea® 
his affective drives in a relatively U^ 
differentiated manner upon the en 
vironment without regard for the 
environment. It is this latter P 
havior which might best be calle 
“egocentric.” Nevertheless, Schac!* 
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isa . 
Uic i or less direct interchange 
[MR is affective drives and the 
diee nr The individual's be- 
Ercan a rer, rather than being 
conn - relatively removed from 
b Galatia of the ego. The ego plays 
id ied unimportant role as to 
charge ig ot oe which the affective 
its release net and the manner of 
eliberate ( ^ 1$ certainly far from a 
tempt to ; that is, ego in origin) at- 
that + ignore the feelings of others 
S In the sometimes anti- 
tits indi inconsiderate behavior of 
i It is the result of a 
direct andes incapacity of the ego to 
ina Tlie the affective charge 

IC manner, 


y. ATEMENT OF A THEORY 
perje perience of affect and the 
able, The of color are quite compar- 
Obvious T one may examine the less 
SPonge ^k the two, affect, by the re- 
The expe ,the more obvious, color. 
th bes rence of affect is passive. 
d the - of passivity is determined 
the a S gs of control exerted upon 
Ndividual e charge by the ego. That 
Undi ere who responds to relatively 
Ego which aa color possesses an 
channe fen less able to control and 
divig a affective charge. Such an in- 
and req — spontaneity of action 
tment. adopts the color of his en- 
at an; ‘t is a logical corollary 
"elati individua] responding to 
"lease y undifferentiated color may 
iro, affective charge upon the en- 
ren , | a more or less un- 
Derg es manner. Further, his 
d ss affective charge in 
h: tiated E. be relatively undif- 
a Sense x hat is, the individual 
affect is ery acutely the presence 
T leor others without being able 
E Te. Th tiate it, to identify its na- 
Dery M When someone becomes 
Ware ith him, he may only be 
9! the existence of a powerful 
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affective state in his antagonist. He 
may not know what is the nature of 
this state. However, the particular 
course of action followed by the indi- 
vidual depends upon his total per- 
sonality configuration.? 


THE STUDIES 


A theory, no matter what its logi- 
cal integrity, must be tested by data 
set forth in a variety of studies. 
Rickers-Ovsiankina in her paper (74) 
to which reference is made above, re- 
views a number of articles and the 
present writer does not intend to 
duplicate her bibliography to any 
great extent. The studies included 
here vary from those dealing with 
normal individuals and their develop- 
ment through those concerned with 
individuals suffering from organic 
brain damage. 

Since a number of studies to which 
reference will be made later concern 
the Rorschach test, brief mention 
will be made of the treatment of color 
by users of the test. Those desiring a 
comprehensive exposition of the 
treatment of color by Rorschach in- 
vestigators may refer to any of the 
standard texts (11, 12, 16, 54, etc.) or 
to the normative studies of Hertz (41, 
42). Suffice it to say that the scoring 
of a response to color depends upon 
the degree of structure imparted to 


3 The reader who refers to the original 
manuscripts by Schachtel and Rickers- 
Ovsiankina will see that for the most part the 
statement presented here is simply a more 
succinct and perhaps clearer presentation of 
some of the ideas formulated in the two 
papers. The suggestion that a blunting of the 
perception of affective drives in others ac- 
companies the response to relatively undif- 
ferentiated color may be considered the most 
important addition. The writer feels that at 
this stage of knowledge, little may be gained 
from further additions to the theory, but that 
the theory and the manner in which it is used 
in the present paper can serve to promote 
more rigorous investigations, in that way con- 
tributing to an advancement of the theory. 
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the color or the degree of integration 
of color with form. An undifferenti- 
ated or unstructured color response is 
one determined solely by the color of 
the blot. This is scored as C. A re- 
sponse which is determined princi- 
pally by the color but which is struc- 
tured to some extent is scored as CF. 
A response in which the color is quite 
integrated with form is scored as FC. 
The nature of the affective experience 
which is represented by each of these 
Scoring categories is apparent from 
what has been said above. The three 
color factors have been assigned nu- 
merical weights as follows: FC, .05; 
CF, 1.0; C, 1.5. These weights were 
originally suggested by Rorschach, 
and have been used extensively. 
Rorschach's belief was that, since C 
represented a more powerful and un- 
controlled affective drive, it should 
have the greatest weighting and FC 
the least. Weighting finds applica- 
bility particularly in determining the 
So called stability or control ratio, 
calculated by the formula 


FC—(CF--C). 


The Normal Picture 


The criteria for normalcy may be 
statistical, may be based upon psy- 
chological theory and knowledge of 
dynamics, or may be philosophical. 
It is not the purpose of this paper to 
delve deeply into the dynamics or 
total configuration of any group. 
'Therefore, for the criteria of nor- 


malcy (in relation to the affective as- + 


pect), the following should suffice. 
First, it seems logical that in our 
society an individual must have af- 
fective drives and affective relation- 
ships with others, and must be rela- 
tively in control of these drives and 
relationships. That is, the direction 
and manner of release of affective 
charge must be ego-controlled. He 
must also be able to interpret and in- 
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tegrate the affective behavior a 
others. Second, the world must mi 
be so firmly fixed and structured E 
his ego that he can not be move n". 
partially influenced by the particu > 
configuration of the environment. ia 
a certain extent, his affective F 
havior towards others should E 
continually require meditation i 
deliberation. Third, affective re f 
tions directed towards the enviro 
ment by the individual cannot 
overly gross and undifferentiated: | 
can his perception of and reaction 
the affective behavior of others be É 
differentiated or gross. The | 
color response on the Rorschach dd 
representing each of the above a 
lineations is obvious: the first by / 
the second by CF; the third by 


The Normal Adult ad 


Rorschach findings. What 1s P. al 
by Rorschach examination of ee | 
individuals? There are ern 
sources of information, among adve 
the standard texts and normed 
studies by Hertz already that 
Klopfer and Kelley (54) suggest ome 
the normal adult should give $ u 
color responses, but that the $ Hd 
weight of C and CF responses sho of 
not be higher than the sum weigh A 
FC responses. They feel that a CI... 
C response, one which is not desc 
tive or symbolic, is a patholog? y 
Sign. (This view is not shared 
Hertz) Beck (11, 12) gives no E 
cific norms for any group, but P 
sents the psychological significance e 
the various types of color respon” 
and suggests some individuals Ype 
would give them. The sign 0! 7, 
healthy individual is FC, Such an i% 
dividual is mature and can establi 
affective relations with other indr 
viduals. This individual may give 4 
number of, or à few CF responses; 
the sum weight of the FC respo” 
should approximately equal or exce? 


sef 


d 
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_ the CF+-C sum weight. C is sugges- 
"E of regression. 

n a major normative study by 
ee Baker (42) it was found 
nd pum of 3.7 color responses 

ee y 15-year-old boys and girls. 
ai ud are given for CF or C re- 
o However, the range for CF 
S "s is 0-2; the range for C re- 
CAM is 0-1. Thus, one C response 
The d not be considered pathological. 
S EE sum weight of color re- 
^ man 2.8. Balance in favor of 

"C- (C poe by the weighted ratio 
Siplicai +C), which is +0.54. The 
itor is clear that Hertz and 
EM paq expect normal adults to 
er n as balanced a ratio in 
A hi ; or a higher one. Steinzor 
ris esting a presumably normal 
aVor p found a balance in 
"m C. In a healthy individual, 
Ol integration is a balance in 


avo 3 
of e FC, with a total color weight 


| as 
st NE et al. report a normative 
of E red on a fairly large number 
ors, th $. Concerning the color fac- 
' "ey conclude: 


Ki Of Most 


i 


Coll 


Roe interest is the weighting in the 
ae CF; and FC, in that order; 
Winter eee small instance of 
isan de The population of which 
fo 6, in eR e is representative may, there- 
b unt to affectivity, be described 
maturity” made some progress towards 
"apport and towards capacity for social 
abile i Yet they are slightly more 
han ie fully stabilized. On the other 
ticity = quantity of infantile egocen- 
easily ovs small... unstable, 
Violence a3, y! uta undisciplined 
dh 
the ^h reader may wonder whether 
late cory has after all been formu- 
ndin incorrectly, with this sudden 
FC. ae a predominance of CF over 
Danae owever, there is another ex- 
lon which, to the writer, seems 
er feasible. It may be, as Beck 


7 


suggests later in the study, that the 
dynamic configuration of the indi- 
vidual and the society has changed. 
The color factors reflect this change. 
A clarification may result if one at- 
tributes to these findings the psycho- 
logical significance formulated by the 
theory stated in the present paper, 
without allusions to maturity or in- 
fantile reactions. The presence of 
FC indicates a capacity for ego-con- 
trolled affectivity and the capacity 
to integrate and interpret the affec- 
tive behavior of others. The excess of 
CF over FC indicates that the indi- 
vidual may have an immediate reac- 
tion to the environment and may be 
considerably influenced by it. The 
very small instance of C is a counter- 
sign against gross and undifferenti- 
ated affective behavior and percep- 
tion. In other words, although the 
present adult may react and respond 
far more readily to his environment 
than he once did—if the earlier diag- 
noses were correct—he still has the 
capacity for constructive affective be- 
havior. 

Studies involving painting. The ma- 
jority of studies involving easel and 
fingerpainting had children as sub- 
jects. However, Waehner (87), from 
his work with college students, de- 
veloped several indices in regard to 
emotional balance, control, compul- 
sion, constriction, etc. In construct- 
ing these indices, Waehner deliber- 
ately paralleled to a considerable ex- 
tent certain Rorschach procedures. 
Superior emotional balance is re- 
flected by a color variety of three to 
six, and a relationship of color to 
form of 5C:4F. Constriction is indi- 
cated by a small variety of or no 
color. y 

Napoli (65, 66) will not be dis- 
cussed here since he is more con- 
cerned with the particular hues 
rather than color in general. Those 
interested in a broad survey of paint- 
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ing are referred to a recent article by 
Precker (72). 

The Mosaic Test. This instrument 
has been gaining in interest among 
individuals with varied approaches 
to study of personality, but as yet 
few articles have been published. 
Wertham and Golden (92), while 
more concerned with the forms of the 
designs reproduced, expect normal 
individuals to produce designs har- 
monious in color and distinct in con- 
figuration. Diamond and Schmale 
(26) say that normals may have a 
very wide range in the use of color 
from primitive and crude designs in 
color to extremely artistic use of 
color. In comparing data obtained 
from the Mosaic Test with that ob- 
tained from the Rorschach test, the 
authors conclude that there is a tre- 
mendous discrepancy between the re- 
sults obtained by the two instru- 
ments. This discrepancy and some 
possible theory underlying the vary- 
ing performances obtained with the 
two instruments will be elaborated 
when psychotic modes of adjustment 
are diseussed later in this paper. 
Lowenfield (60) confirms Diamond 


and Schmale's (26) findings on nor- 
mals. 


A Genetic Approach 


Many investigators feel that a cor- 
relate of increasing chronological age 
is increasing emotional control. From 
an examination of genetic studies, 
therefore, one should be able to de- 
termine, first, how the individual per- 
forms at different ages, and second, 
what is the psychological significance 
of this performance. Jersild reviews 
a number of studies of emotional de- 
velopment and concludes: “The data 
now available from direct observa- 
tion or experimental study do not 
provide the basis for a Systematic 
account of normal and immature 
emotional behavior at various age 
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levels" (45, p. 760). Therefore, whats 
material can be cited here is admit | 
tedly sketchy and incomplete. | 
Pratt, Nelson, and Sun (in 45), a$8 
result of their studies of neonates E 
slightly older children, stress t q 
point that “generalized reactions pra 
dominate over specific reactions E | 
early childhood and the fact that E 
tinctive patterns are difficult to is 
tect.” Taylor (in 45) also stresses t^, 
undifferentiated nature of emotion’, 
reactions in a study of children aga 
one to twelve days. Sherman (in E. 
arrives at a similar conclusion and M. 
presses the belief that “with the Pell 
sage of time the child’s behavior fi 
comes increasingly differentiated and 
adaptive.” Jersild (45) points O^. 
that the manifest emotional behavi? 
may change through the changing rf, 
ture of the emotional problems WI" | 
which the child is confronted. ge 
Gesell (32) comments briefly on 1 
problem of emotional developme? | 
We may compare what he says Mr 
what may be inferred from oth 
sources. | 


" 

The three year old attempts to o 
form and please, “as though he were A 
sitive to the demands of the cultus y. 
Suggestions are accepted more re ó 
He may prefer the companionship, of | 
other children but as yet is incapab sth 


fo . ; vi 
verbalizing his desires. He can play " ly 
He is at least some’ g 


children for a while, but may su 
attack them. 

susceptible to social suggestion. He e i 
ies the facial expressions of individu? f 
his environment and attempts to thy" | 
pret them. “He is capable of symp four 
Similar sketches are drawn for the by 
and five-year-old. The progress ma 

the three-year-old child is continue ar 
the pattern may change slightly. 

hasa conforming mind. Four has iv€ 
mind. Three is assentive; four asser of | 
Five shows much more definitenes™ ca" 
creteness. Gesell calls this age a P'^ 


Y 

" ort! 

The Rorschach findings. Unf = "nd 
nately, the sources of informati 
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again meager. Klopfer and M arguiles 

(58) made a study of children aged 
two through six years. They Present 
percentages of children in each age 
group who use the various color scor- 
Ing categories, and the average num- 
ber of such responses given by each 
child. The results on the color factors 
ES reproduced in Table 1. The au- 
Er findings that at the age of six 
dominated the types of color re- 
nis should be particularly noted. 
"e: Tes group of children, aged 
we € through seven years, was stud- 
ied several years later by Ford (30). 
s facilitate interpretation and com- 
a with the results obtained by 
R opter and Marguiles, a summary 
ler results on the color factors is 

Presented in Table 1. 


TABLE 1 


Pg " 
mo ee OF CHILDREN or DIFFER- 
SEON E LrvELs Givinc CoLor RE- 
ES AND THE AVERAGE NUMBER OF 
CoLor RESPONSES GIVEN 


Ages FC CF C* FC 


CF C Cnt 
(After Klopfer) 
2 
3 $ 12 29 .29 .23 .59 .23 
4 9, 24 46 .87 .41 1.04 .48 
5 s 5 30 .88 1.24 .54 .09 
6 gg 97 41 1.29 1.44 75 — 
43 30 2.08 .78 .69 — 
(After Ford) 
3 
4 z 82 12 5 48 2 Ff 
& xc 29 19 Bio Ow 2 1 
6 E: 36 36 .8 S .8 A 
7 $ 935 .7 10 5 Q 
S 43 14 12 T o0 


* 
I 
Hin um of per cent. 
erms of average number. 


A piae 
at aue ee source of discrepancy, 
of child in reporting the percentages 
derived ris giving the responses, is 
Tom the fact that Ford very 
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carefully distinguished between pure 

C responses and color naming (Cn), 
gave the name of the color. Klopfer 
and Marguiles made no such distinc- 
tion in reporting percentages. 

An explanation of the diverging re- 
sults obtained by Ford and Klopfer 
and Marguiles is difficult to find. 
Both studies were based upon chil- 
dren who could be expected to have 
comparable socioeconomic back- 
grounds. One source of variance may 
lie in the particular scoring bias of the 
different investigators. The records 
used by Klopfer and Marguiles were 
submitted by a number of different 
investigators, however, and several 
other investigators confirmed the 
findings by Ford. It may be that a 
difference in time—the year in which 
the investigations were made—is a 
contributing factor. The study by 
Klopfer and Marguiles was reported 
in 1941; the study by Ford in 1946. 
Obviously both investigations took 
much time to prepare. If it can be de- 
termined that the study by Klopfer 
and Marguiles antedated by any 
great period of time that by Ford, 
this difference, when interpreted in 
the light of the recent study by Beck 
(13), may point to a fairly rapid 
altering in the dynamic configuration 
of the individual and the society. 
This is particularly true of the dis- 
crepancy obtained in regard to the 
dominance of FC.* 

Studies involving painting. The text 
by Alschuler and Hattwick (3) un- 
doubtedly represents the most com- 


4 The mounting percentages of children 
giving color responses associated with increas- 
readily explained if one recalls 


ing age are l 
Schachtel's (77) injunction that affects are 
the conscious representations of drives. P 

of his 


viously, a child becomes more aware 
drives with increasing age. Therefore, a very 
young child giving many color responses is 
showing signs of ''precocity" rather than ‘‘in- 


fantilism." 
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plete and recent major work con- 
cerned with painting and children. 
The authors’ findings tend to confirm 
Rorschach test results with children. 
Children of three or four are quite in- 
terested in color and tend to use it 
without great regard for form. With 
increasing age, the color tends to be- 
come more and more integrated with 
form. In studying groups of children, 

one of which uses a great deal of color 
and one of which is more concerned 
with form, the authors found that chil- 
dren concerned with form were more 
self-controlled, more concerned with 
external stimuli, and had a higher fre- 
quency of reasoned (in contrast to 
impulsive) behavior than those using 
much color. 

Epstein and Schwartz (29) found 
that the number of colors used re- 
flects the emotional development of 
the child; those using under four 
colors having poor emotional de- 
velopment, lack of drive, and per- 
haps constriction. Overcontrol or re- 
tarded development is indicated bya 
predominance of form over color. 
That interest in and use of color de- 
clines after the child reaches a certain 
age was confirmed by Blum and 
Dragowitz (15). 

Thus it is seen that although an in- 
tegration of form with color in paint- 
ing—at least to a certain extent— 
may be expected from children who 
have acquired some facility with 
emotional control, there is a certain 
time lag involved as to when such 
integration occurs. A suggestion is 
that the two methods of studying 
emotional development—the Ror. 
schach test and painting—may meas- 
ure different aspects of this develop- 
ment. Since the writer feels that, toa 
considerable extent, the Mosaic Test 
and easel painting are functionally 
comparable, a discussion of the dis- 
crepancies obtained through use of 


the Mosaic Test and the Rorschach 
test will be discussed later as alreat 
indicated. 


Contribution of the Genetic Approach 
and the Adult Picture 


The task is now to re-examine E. 
psychological significance of the co a 
factors in the light of the eviden 
presented in these two sect 
Beck (12), in elaborating the psy 1 
logical significance of the pure iol 
sponse, says: “This is the reac i 
mode of the infant, who does e. 1 
pleases—screams, demands P. 
kicks, voids without regard to ti i 
and place. Response to feelings 
exclusive and instant” (p. É 
Jersild (45) holds such reactions 
described by Beck as typical of Mo 
young children, neonates, and M. 
dren up until perhaps the age of p. í 
The studies reviewed by Jersild ( Bi 
definitely point out that emotio? í 
contro] rapidly increases with ! 
creasing age. A neonate obvioU 
cannot be given a Rorschach test. f, 
Ford's results (and those of inves 
gators reporting similar findings) K: " 
be accepted as at least typical e 
certain class of children, it is seen t uf 
three-year-old children as a gro 
gave but 0.2 C responses. It the 
comes difficult to see upon what b: i 
an interpretation such as Beck 

1 


ucc 


Le Ifi 
founded. Gesell (32) paints a pict 
of the three-year-old as an indiv! mos 
who has gained considerably in € Ke 
tional control, but who is still n d 
edly dependent upon the desires ent 
wishes of those in his environ" c, 
He is also prone upon occasions bo j^ 
tack quickly and violently those Aste 
viduals around him. He is intere ret 
in studying and trying to inte" pd 
the facial expressions of those ar? 
him. j om” 
From this picture, something C ye 
parable to Ford's results coul 
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been expected. Of the three-year-old 
children, 28 per cent gave FC re- 
sponses. CF responses predominate, 
while C responses are last in both per 
cent and average number. The find- 
ing that CF predominates at this age 
fyel coupled with the statements 
that the three-year-old child is ‘‘as- 
sentive" and is “. . . sensitive to the 
menda of the culture...” (32, p. 
a Um nin the interpretation 
the CF response presented by the 
present writer. The statement by 
cie (32) that the five-year level 
2 itutes a plateau coincides quite 
" bie the finding by Ford that it 
Sine y at this age level that a pre- 
‘= nance of FC over CF is found. 
sls significance of the C response 
— to mean what it was 
us “a as meaning in the introduc- 
isin y ee charge not 

The led or directed by the ego. 
a, Significance of the Cn (color 
Fi a response is still to be deter- 
lins 7 Anyone observing the rela- 
will fad young children and parents 
child's j dusiui a certain phase in the 
ing to ag parents point- 
Pera ifferent colored objects, re- 
A ES of their shapes, saying, “this 
ten n, this is yellow,” etc. It there- 
child eems logical that, when a young 
gone} presented with a new type of 
Hes he will point out certain areas 
is » card and say, “this is green, 
Rimes oe etc. Or, if one as- 
ain that the hypothesized relation 
this E affect and color holds also in 
is ituation, another interpretation 
Ee Gesell. (32) points out 
Hess e child studies the facial ex- 
tiis We of those around him and 
on interpret them. The interpre- 
Ogy: aoe be of the nature of nosol- 
ident: at is, the attempt may be to 
ws d without the ability to act 
Taine € interpretation. Then, may 
e child, after looking at his 


father, say to himself, “he is angry," 
or "he is sad," without having the 
ability to act constructively upon his 
identification? 

No contradiction is found between 
the psychological significance that is 
attributed to the color factors when 
used by the child and the psychologi- 
cal significance that is attributed to 
the color factors when used by the 
adult. The writer feels that if one is 
successful in defining the psychologi- 
cal significance of a variable, and this 
significance remains constant whether 
the variable is used by an adult or a 
child, it is better to use this definition 
than to attempt to define the variable 
in terms of one or the other chrono- 
logical referents. 


N onpsychopathological Deviations 
The Institutionalized Child 


Turning from normal individuals 
raised and living ina normal environ- 
ment, attention can be focused upon 
those individuals—more specifically, 
children—who have spent the greater 
portion of their lives in institutions. 
As a result of a study by Goldfarb 
(34), it was found that more such 
children give the pure C response, 
and that more of them exhibit the 
unbalanced ratio of sum weight 
CF+C greater than FC weight. 
Goldfarb suggests that this is an indi- 
cation of the lessening of rational 
control and a greater emotional im- 
maturity. 

Goldfarb and Klopfer continue 
this analysis, concluding that: 


The institutional group thus shows de- 
ficiencies in rational control, in more ab- 
stract forms of thinking, in drive for in- 
tellectual and social attainments, and in 
emotional maturity. In a group with 
such psychological tendencies one would, 
of course, expect problems involving rest- 
lessness, inability to concentrate, and 
poor adjustment. In addition, all of the 
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above listed Rorschach trends among the 
"institution" children are associated with 
an air of passivity (italics added). In 
other words, the children of this group 
give little of themselves though super- 
ficially they are adjusting to reality re- 
quirements (36, p. 93). 


The writer feels it significant that 
Goldfarb and Klopfer find an air of 
passivity in institutionalized chil- 
dren, for were one to attribute the 
usual significance to an unbalanced 
CF+C ratio, a far from passive at- 
titude would be expected—vigor- 
ously negativistic, impulsive, willful, 
etc. What this ratio actually seems 
to suggest here is a greater inclination 
to be moved and swayed by the en- 
vironmental configuration in which 
the children find themselves. It sug- 
gests a more undifferentiated emo- 
tional approach to the environment, 
possibly a rather diffuse emotional 
reaction towards everyone with 
whom the children come into contact, 
Such behavior would logically follow 
from the nature of the institutions in 
which the children find themselves 
forced to live. Their behavior is in 
virtually every respect governed by 
more or less impersonal rules and 
regulations. Their relations with 
adults are limited simply because 
there are so few adults in the insti- 
tutions that personal contact is quite 
difficult. The suggestion follows 
naturally that for one to have suffi- 
cient intellectual control of affectiv- 
ty one must have the opportunity to 
earn and develop this capacity. It 
s probable, then, that the nature of 
one's affective life is dependent, 
bove native endowment, perhaps, 
ipon the ability and Opportunity to 
earn. 


"he Delinquent 


In regard to this last postulate— 
ffective control and opportunity for 
~arning—the findings of those in- 
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vestigators concerned with juvenile 
delinquents may have some bearing. 
"Burt holds that marked emotional- 
ity is the most frequent and most in- 
fluential of all the psychological 
characteristics of the delinquent 
(27, p. 129). This statement sums up 
succinctly an attitude towards the 
genesis of delinquency which pre- 
vailed for a considerable period o 
time, and perhaps prevails in certain 
quarters now, judging from the stud- 
les still concerned with the relation 
between emotionality and delin- 
quency. 

Rorschach findings. The Rorschach 
findings may prove rather startling to 
those investigators still adhering to 
the classical theory of delinquency 
quoted above. Endacott (28) in à 


study of 100 delinquent boys—aver- | 


age age, 14 years—found a restriction 
of color, lower FC, and lower C 
when his results were compared t? 
those of other investigators. The 
normative study by Hertz and Baker 
(42) suggests that a sum C weight of 
one to one and one-half points higher 
could be expected from boys of this 
age. Boynton and Walsworth (18) re- 
port a study of 47 delinquent voca- 
tional school (reform school) girls o 
approximately high school age. The 
authors compared the results ob- 
tained from the Rorschach protocols 
of the delinquent girls with those ob- 
tained from girls attending a hig? 
school located in a favorable sectio” 
of the same town. In regard to colo 
the delinquent girls scored lower tha? 
the high school girls in all respect® 
The so-called impulsivity ratio pe 
more in favor of CF+C in the hig 
school group than in the delinque? 
group. A number of earlier studi 
reporting excessive emotionality !? 
delinquents were reviewed 
Schmidl (79) and criticized because 
of inadequate sampling and other fac 
tors. He points out the suggestion 
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Beck that delinquents can be either 

extratensive or introversive. 
aT er Rorschach findings sug- 
aes some cause other than 
mn emotionality must be postu- 
ab " msn the antisocial be- 
cm paeem There is a sug- 
sire a : e inability to establish 
eru 2 ack of ego-controlled af- 
du arges) cannot be accepted 
dl ie factor in explaining de- 
(18) Si Boynton and Walsworth 
Dire that one should be quite 
Hone is in using personality aberra- 
"wa on dae. for delinquent 
isoh r. Zndacott sums up his find- 
rigid I a, these are marks of a 
that h 1 ges sort of personality 
eon as been created to withstand 
(28 € pressures and frustrations” 
). 
n" implication for affect or color 
at E is clear. If it can be shown 
Gap wee UD having a somewhat 
color rati o color and a more stable 
i ns than “normal” individuals 
antisoci ur strong, “self-centered,” 
» ihe behavior, it is a logical 
read MNT it is not the affective 
Which Kx with the environment 
finas tn be postulated as à 
lathe zum There is a further 
ntrolled that the presence of ego- 
OF rap affectivity or “capacity 
nem suggests nothing more 
he can ne the individual than that 
ion ie and control his af- 
tetas harges and can interpret 
ela h the affective behavior 
Suggest 7 Capacity for rapport" 
tent of S apu concerning the con- 
Vidua], "E behavior of the indi- 
appear, ig ne delinquent, it would 
his eaae] in accordance with 
cordance o the reality, i.e., in ac- 
orollar with his ego. A logical 
this. ary of the above deduction is 
ehavior i antisocial, self-centered 
°xtratensi ppears concomitantly with 
ve, unbalanced use of color, 


co 


fect 


one should look beyond affect for an 
explanation of this behavior. 

A study using fingerpainting. It has 
often happened that where one 
method failed to provide insight into 
a particular problem, another method 
has succeeded at least partially. The 
method of approach to and the prod- 
ucts of fingerpaintings of delinquent 
and high school youths were com- 
pared by Phillips and Stromberg 
(69). While a number of significant 
differences are reported in their 
study, only one need be discussed 
here. Thirty-six per cent of the high 
school group used only one color on 
the first performance. Sixty-four per 
cent of the delinquents used only one 
color on the first performance. This 
difference is not quite significant at 
the .05 level. However, on the second 
performance, 4 per cent of the high 
school students used only one color, 
while 60 per cent of the delinquents 
continued to use only one color. The 
result of this comparison is highly 
significant statistically. 

If it can be assumed that one’s 
handling of color is indicative of his 
affective life, the nondelinquent, and 
the delinquent to a greater degree, 
might here be showing a certain 
amount of shock when confronted 
with a new—and perhaps affective— 
situation, and thus respond in a some- 
what stereotyped manner. However, 
the nondelinquent shows a consider- 
able degree of recoverability and a 
capacity for a wide variety of re- 
sponse. The delinquent, on the other 
hand, continues to show a stereo- 
typed reaction. When one recalls a 
deduction made from the evidence 
reviewed concerning institutionalized 
children, it is possible that the en- 
vironment in which delinquents live 
does not make it possible for them to 
learn a variety of emotional reactions. 
Thus, while it may not be any funda- 
mental lack of capacity for emotional 
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rapport or ego control of affect which 
contributes to their antisocial be- 
havior, it may be an inability of the 
delinquents to vary their emotional 
response. This suggestion accords 
with the reduced use of color in gen- 
eral on the Rorschach test and the 
reduced use of CF by delinquents. 


Psychopathological Deviations 


Investigators have found that con- 
siderable insight may be obtained 
into certain dynamic relationships 
and functions by studying individu- 
als exhibiting more or less psycho- 
pathological reactions. It is reasona- 
ble to expect that a comparable result 
may be obtained here by reviewing 
the behavior of such individuals to- 
wards color. 


Alcoholics 


Using the Rorschach test, Billig 
and Sullivan (14) found that the af- 
fective picture presented in the use of 
color by alcoholics is of considerable 
prognostic value. In reference to 
those alcoholics who over a period of 
time showed the least favorable prog- 
nosis, the authors conclude: “In 80% 
of the cases factors indicating impul- 
sive emotional behavior are stronger 
than those expressing smooth adjust- 
ment to environmental influences" 
(14, p. 124). However, if their table 
is accurate, the impulsive use of color 
is reflected primarily by the use of 
CF rather than C. There is a marked 
reduction in the appearance of FC, 
and consequently the color ratio is 
unbalanced in favor of CF. The au- 
thors feel that their results confirm a 
previous study by Bowman and Jelli- 
nek, who made the statement that 
"the chronic alcoholic shows a com- 
paratively weak restraint, poor men- 
tal poise and stability, difficulties in 
controlling his mood swings and de- 
sires, combined with a lack of atten- 
tion" (14, p. 124). 
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It is immediately apparent that the 
statement cited from the paper by 
Bowman and Jellinek presents an 10- 
terpretation which is far more com- 
parable to that which would be made 
by the present writer (drawing upon 
the theoretical outline sketched) 0 
the basis of the evidence presented by 


Billig and Sullivan than the one at- | 


tually made by the latter authors. 
The comparative lack of FC re- 


sponses among the alchoholics with « 


a poor prognosis, coupled with the 
overabundance of CF responses 
suggest that these alcoholics are 
particularly affected by the envi 
ronmental configuration in which 
they are immersed and are lacking 
the capacity to integrate and control 
the affective drives which are there 
fore readily aroused in them. The ap- 
pearance of pure C in these cases 
would simply add a more unfavora- 
ble touch by suggesting relatively 
undifferentiated and diffuse emo- 
tional reactions and interpretations: 


Enuretics 


Enuretic children under ten year? 
of age were shown by Goldfarb to 
have a high sum C total "with a con- 
spicuous excess of CF and uncon- 
trolled C responses. Emotional de- 
velopment at a primitive, infantile 
impulsive level is suggested" (33, P- 
30). Specific figures are not give 
However, a glance at the studies bY 
Ford (30) and Swift (86) show that 
when color naming is excluded, put? 


C is not a particularly frequent tyP^. 


of response. To be sure, CF out- 
weighs FC, but some FC does Po 
pear. A high frequency of C and C 
responses does not seem to be typic? 
of children of the ages studied so fa" 
and considerable difficulty would be 
encountered in the task of determi? 
ing whether such a reaction is typiC? 
of infants in the technical sense of th 
term, i.e., from birth to two years. 
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NE E call this excessive use of 
i RT color infantile is to use 
Bu tid which is dubious and 
vh ay never be confirmed. Even 
den » analogy correct, to say that 
ME is infantile is not in itself 
m P y s apr because little 
n ees the dynamics of the func- 
LM ved is suggested. What this 
Beets eG of color by enuretics 
M as has been shown in other 
oA dm considerable degree of in- 
delete ve environment, with a 
Sad a is iffuse. reaction towards it, 
a ME — in the ego control of 
RR = T of the ego of the enu- 

et : e more revealing of the 
OMM o this particular dysfunc- 
the TR ee than analysis of 
one may oe factors alone. Then, 
ate ae that this undifferenti- 
influen > a reaction and excessive 
tribute ES the environment con- 
SRAN the development of the 
Contribute i; Goldfarb's study does 
ego age our knowledge of the 
Den of the enuretic. Only the 
E E on of the color factors is 


T, 
he Hysteric 


Sch 
afe 
acteristic S89) Stipe that a char- 
Omina, he hysteric is a - 
^» pre 
Rorschach of CF+C over FC in the 
ization ig test: A further character- 
and inde a "minimization of active 
See ideation as a means 
33), d with problems" (78, Pp. 
Silke, i Characterizations tend to 
oe the theory that a less 
greater R oes response suggests a 
E in iene to environmen- 
one’s affec ^ a lessening control 
Roae Dro : 
ps the em of egocentricity en- 
els, as he ure. The present writer 
Presence gti proposed, that the 
So is neith relatively uncontrolled 
Untersign er an indication of nor a 
against egocentricity as 


it appears in hysterics and others. 
He feels that it would be much more 
feasible to regard the behavior of the 
hysteric which leads others to call 
him egocentric as a quality of the ego 
content, or picture of reality, of the 
d rather than of his affective 
ie. 


Schizophrenic Adjustment and the 


Rorschach Test 


. Among the psychotic modes of ad- 
justment, that of schizophrenia has 
attracted the most attention. No 
detailed review of the dynamic pic- 
ture of the schizophrenic will be at- 
tempted since the task would be com- 
plicated by the belief held by many 
investigators that schizophrenia is 
not a single disease entity. Beck (9, 
11, 12), Kelley and Klopfer (49), 
Klopfer and Kelley (54), Rickers- 
Ovsiankina (73), Kisker (52), Stern 
and Malloy (88), Kendig (51), and 
others, feel that a characteristic of 
schizophrenia is an overwhelming 
imbalance in color responses in the 
direction of CF+ C. The total color 
weight may be large or small. As 
Beck (9) suggests, affect is not absent 
or even negligible in the schizo- 
phrenic as was once felt to be the 
case. . f 

The color factors indicate first, ac- 
cording to the present writer's intro- 
ductory scheme, that the schizo- 
phrenic is considerably influenced by 
the environmental configuration in 
which he finds himself; second, that 
his perception of affective life in 
others and his affective reaction to 
the environment are undifferentiated 
and gross. The inappropriate af- 


the schizophrenic is explained by the 
finding of pure C in the record. If 
the schizophrenic cannot interpret 
correctly the nature of the affective 
situation with which he is confronted, 
this, coupled with the fact that he has 
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little ego control of his affectivity, 
certainly would make it rather a coin- 
cidence if appropriate emotional re- 
actions did result. 

To postulate that the schizophrenic 
is considerably influenced by the en- 
vironmental configuration may de- 
viate somewhat from the typical con- 
cept of the schizophrenic as sepa- 
rated from reality. The mere fact 
that the schizophrenic is consider- 
ably influenced by the environment 
does not indicate that his reactions to 
the environment will be realistic. 
The content of his behavior is de- 
termined by the content of his ego. 
It is agreed that the ego of the schizo- 
phrenic contains far from a realistic 
conception of the environment. 
Therefore, this environmental influ- 
ence operating upon a distorted pic- 
ture of reality would only add to the 
confusion and bizarre reactions of the 
schizophrenic. The susceptibility to 
environmental influence might ex- 
plain the finding by several clinicians 
that a great deal of what occurs 
around the schizophrenic in a cata- 
tonic stupor is frequently remem- 
bered by the schizophrenic when he 
recovers from the stupor. 


Schizophrenic Adjustment 
Mosaic Test: 
Theory 


and the 
The Suggestion of a 


Diamond and Schmale's (26) in- 
vestigation of Schizophrenia by use of 
the Mosaic Test, concerned with the 
dynamics of the schizophrenic, theory 
of the Mosaic Test, and affect-color 
theory, may prove to be of consider- 
able value. The authors found that 
the schizophrenic completely disre- 
garded the color of the pieces in the 
construction of his design, 


The color defects of the schizophrenic 
deserve special discussion, Color rejec- 
tion or color disregard appears very early 
in this disease even though the personal- 
ity and the Mosaic pattern are seemingly 


well-integrated. ... The Mosaic pattern 
is exactly as if it were constructed by a 
totally color blind individual. It might 
be called a psychological color blindness. 

It was very difficult to compare the 
color responses to the Rorschach and the 
Mosaic Tests in individual cases, and lit- 
tle consistency between the two were 
shown (p. 246). 

An obvious source of this incon- 
sistency with the two tests is in their 
basic dynamics. The Rorschach ink- 
blots are often called unstructured: 
ambiguous, undefined. This is true 
but only in a certain sense. They d? 
exist; they do have very definite anc 
unchanging configurations. No mat- 
ter how the subject looks at the blots: 
there is no change in the actual shape? 
of the blots. The Mosaic Test is com- 
pletely different. Before the subject 
are a large number of little blocks 9 
many different shapes and colors. 
He moves them around and can RU 
them back together in a multitude 0 
different ways. (It can be seen that 
the functioning of an individual 19 
regard to easel- or fingerpainting Í$ 
comparable to what it is with tbe 
Mosaic Test. The writer feels that 
the task presented by the Mosaic 
Test is more difficult than that pre 
sented by finger- or other painting 

Many investigators feel that th? 
task demanded of the individual con- 
fronted with the Rorschach test 5 
essentially a creative one. The same 
can be said of the Mosaic Test. Bu 
is not the nature of the creativ? 
activity, the basic mechanism of th 
creative activity, extremely differen 
Írom one test to the other? The 
creativity involved in the Rorschach 
test is exclusively an association” 
one. Upon being presented with ra 
unchanging configuration, the in y 
vidual is asked to call upon the coni 
tent of his ego for a concept whic 
corresponds more or less to the actu? 
Shape of the configuration. The Ins 
vidual is not asked to alter reali 
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T enges nothing in the external 
Kon ment nor does he create any- 
TOA a The task involved in the 
its far est is also associative, but 
i Da than that. Before one 
ten E s a definite thing in the ex- 
les (S Gd, Yos he has a more or 
en er image of that thing in his 
what is foe epu and variety of 
desi: rm E: t forth depends, as it 
content d orschach test, upon the 
| facility. B e ego and its associative 
nues ut the development of the 
» d d image must be followed 
Ween oe in the external en- 
eh an he resulting product 
some extent DN S enia skill to 
Whim She i ut to a greater extent 
translate VSHIRM S capacity to 
ned E is more or less well-de- 
ote T into concrete reality. 
Ms m is this difference in the 
Wo inte anisms involved in the 
respons s affect the product? The 
here, € to color only is of pertinence 
diy, iride the schizophrenic in- 
trolled. whose capacity for ego-con- 
charges and ego-oriented affective 
whose es considerably reduced, and 
iag soul responses are be- 
erentinted ee gross and undif- 
efore hi - On a piece of cardboard 
ot rach. he sees a blob of color. 
M capacity or skill is required 
Vague ^ (dividual to call forth a 
More op structureless ^ association. 
eve Se than not, if he succeeds 
the reg Ping a structured response, 
ation a will not fit the configur- 
In epnironting him. 
vidual e Mosaic Test, for the indi- 
hat ; to handle color ly— 
at is, į r properly 
Must nt LÍ is not to ignore it—he 
Stive ani € able to visualize or con- 
Volving mage or configuration in- 
thi; = Color and then reprod 
ima produce 
SXternal by an alteration of the 
fe Ose uae An individual 
Ctivity : ity for ego-controlled af- 
1S greatly reduced would 


oft 


have much difficulty in conceiving an 
affective situation and more in ma- 
nipulating it in the external environ- 
ment. The product of this individual 
would, of course, show not only a 
disregard of the color of the Mosaic 
blocks, but very poor form as well. 

But an individual who is not quite 
sure of himself, who is becoming 
aware that something about his 
handling of affectively charged situa- 
tions is not quite right, would, even 
if he could conceive a fairly adequate 
affectively charged image, hesitate 
to bring this image forth, to repro- 
duce it in the external reality where 
it would be visible not only to him- 
self but to others. Since Diamond 
and Schmale (26) found that even in 
the very early stages of schizophrenia 
color was ignored while the capacity 
to integrate form was relatively in- 
tact, the suggestion is strong that one 
of the very first signs of the schizo- 
phrenic process is an uncertainty, 
perhaps even consciously realized, 
that one is losing his capacity to 
handle affective situations. 

The writer thinks it will be agreed 
that capacity to handle emotionally 
toned situations will vary among in- 
dividuals who do possess facility to 
conceive and interpret such situa- 
tions. If this is so, and if the writer's 
analysis of the process underlying 
the Mosaic Test is correct, it is not 
difficult to see why results obtained 
in one test are not comparable to 
those obtained in the other. Thus 
there are two aspects to affective 
situations: the ability to conceive and 
interpret them; and the ability to 
handle them in the external environ- 
ment. The reasoning followed here 
tends to be confirmed by a study of 
institutionalized children conducted 
by Colm (24). These children also 
used color indiscriminately. It is ob- 
vious that institutionalized children 
have limited scope and opportunity 
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for learning to handle affective sit- 
uations. - 


The Feebleminded Individual 


Davidson and Klopfer (25), Kel- 
ley (48), Abel (1), and Werner (90) 
agree that on the Rorschach test the 
mental defective, although he may 
use less color, uses it in an unbal- 
anced fashion, ie, CF+C greater 
than FC. Abel (1), in studying de- 
fectives showing the least inclination 
to succeed in school, found them to 
give more such unbalanced records 
than successful defectives. He con- 
cluded that the former are more sus- 
ceptible to "stimulation from the ex- 
ternal environment without adequate 
control of the situation.” 


Studies of Individuals Having Cere- 
bral Disorders 


Epileptics. Guirdham (38), Arluck 
(6), and Kelley (50) agree that the 
epileptic gives fewer color responses 
on the Rorschach test than the nor- 
mal individual. 


favor of CF-4- C. 


that the epileptic has little emotional 
communication w 


trol, tending to 
undifferentiated, 
able significance that Drohocki (cited 
in 70) found, upon repeated exam- 
ination of epileptics beginning imme- 
diately after seizure, an extremely 
dilated Picture, with evidently a 
number of color Tesponses, the ma- 


however, with 
of Cn, then CF and FC. 

The findings of Drohocki and of 
Stainbrook were emphasized. Could 
they not suggest Something such as 
the following? It is reasonable to 


suppose that, immediately following 
a convulsion, the synaptic connec 
tions within the brain are weakened, | 
distended. ^ A virtually physical 
increase in ego permeability woul 
thus occur. At the least, one must 
admit that individuals having just 
experienced a severe convulsion wo 
be dazed and would have less contro 
of affective drives; would of necessity 
respond to the environment and PM 
ceive it in a rather gross, undifferet | 
tiated fashion. » ! 
Brain-injured individuals. Whett. 
actual destruction of brain tissue, 5 
known to have occurred, most S 
vestigators (53, 64, 70, 78, 91) fin 
that on the Rorschach test “organ 
ics" present a picture of extratensiV@ 
ness, with CF--C responses pre 
dominating over FC. There is à" 
additional indication that may É 
present where the other is not—col0 
naming. The functions that colo 
naming may play in the dynamics oF 
the child were previously discussed" 
color naming may be a rather corn 
crete response evoked by the practic! 
of parents teaching their childre? 
the names of various colors by poi? 
ing to an object and simply giving 
the name of the surface color; or ! 
might be due to an attempt on t PH 
part of the child to designate an eme 
tional situation without being @ js 
to act on his interpretation. It e 
doubtful which, if either, of the? 
interpretations is applicable to the | 
brain-injured individual. If it is t e 
former, this is an indication of t e 
adoption of an ineffective concre n 
attitude. If it is the latter, a e| 
wilderment, an inability to integr? 
and resolve affective situations, ™ 
be indicated. d 
A further contribution. BychoW? A | 
(22) has published a paper resulti | 
from his observations and study + 
individuals undergoing treatm os | 
and training in a rehabilitation ce? 


* 


; and 
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eae brain injured. He found that, 
te certain physiological changes 


resulting from the injury might not 


ex E meter a considerable im- 
ee eu in the psychological be- 
aie the individual frequently 
ue rom the retraining given by 
SORA i It is as if the adaptive and 
A e skills of the individual had 
i. Stroyed or eliminated at least 
Porarily by the injury. It was 


nece: H run 
Ssary for the individual to re- 


earn 
» under very careful guidance 


son, adaptive and emo- 
E The writer feels that 
iis oet 2 S report tends to confirm 
a. ulates made in other sections 
tween pir about the relation be- 
Hike T Ative picture presented 
ando n ividual and his capacity 
Pportunity to learn. 


A Free Behavior Situation 


¥ i 
nS and Higginbotham (96) at- 
Schach f to correlate certain Ror- 
in à fr actors with actual behavior 
While €e situation (summer camp). 
ded number of records corre- 
br approximately to the be- 
ere ns which the boys indulged, 
such = some striking exceptions 
ingly th S the child who was seem- 
Sive in "^ most excitable and impul- 
IA entire camp. This child 
1 Orschach no color responses on the 
inclined ¢ test, and the authors were 
as acti question whether color 
Pulsivic tally: an indication of im- 
tainly Y; if it were, one might cer- 
Rreat deat ect this child to use a 
cing TA color, with most of it 
Uthorg e CF or C variety. The 
Present Point was well taken. The 
Pinion ged has expressed the 
at impulsivity is not nec- 
anced g E concomitant of unbal- 
that affe or. Schachtel (77) suggested 
manifestat, (and color) are conscious 
ther Jons of instinctual and 
ives, An obvious conclusion 


Spon 
hay; 
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in the case of the particular individ- 
ual in question is that he has re- 
pressed his affective drives and is not 
even attempting to handle them on a 
conscious basis or level, or that he has 
never learned to recognize affective 
behavior in himself or others. From 
such an individual one would expect 
quite flighty and "impulsive" ac- 
tions. 


The Strongest Challenge 


Siipola, in a highly original experi- 
ment concerned with the effect of 
color upon the responses of individ- 
uals taking the Rorschach test, con- 
cluded: "Apparently, the mere pres- 
ence of color in a blot does not en- 
dow it with magic affect-arousing 
properties" (81, p. 381). She did find, 
however, an increase in the number of 
emotional attitudes when the individ- 
ual was confronted by the colored 
blots and, as a result of the color, “a 
weak selective influence among form 
dominated concepts, and a strong 
disruptive influence involving symp- 
toms suggestive of conceptual con- 
flict and behavioral disorganization” 
(81, p. 381). 

Many individuals when confronted 
with an achromatic version of the 
blot gave exactly the same response 
given by those individuals confronted 
with the chromatic version. One 
example of such behavior was the re- 
sponse of “butterfly” to the middle 
red area of Card III. The present 
writer has found time and time again 
that some individuals when con- 
fronted with this blot in the chro- 
matic version will give the response 
of butterfly, and then when asked 
what ‘contributed to the forming of 
the concept answer that it was only 
the form, just the shape. The color 
was actually ignored. There are 
many other individuals who do re- 
spond to the color of the blot and use 
the color in developing their con- 
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cepts. It is the response to color 
which is important, and not just the 
fact that the color is there to be re- 
sponded to by any except the color- 
blind individual. 

Siipola (81) also found that those 
blots which especially aroused emo- 
tional responses or emotionally 
charged reactions were those in which 
the color was particularly incongru- 
ous to the usual forms that were con- 
ceived in the achromatic version. 
She felt that it was this incongruity 
of color and form which aroused the 
emotional reaction rather than sim- 
ply the presence of color, for where 
there were no incongruities the emo- 
tional reactions did not Occur. 'This 
finding ties in closely with her cer- 
tainly well-grounded statement that 
as yet no one has succeeded in bridg- 
ing the gap between color and affect 
by other than empirical data 
or theory based upon empirical 
data. s 

This last finding, that of emotional 
reactions being the product of color 
and form incongruity, may force a 
reconceptualization of the problem. 
Let it be granted, for the moment, 
that color in and of itself has no ef- 
fect. Its mere presence is of no im- 
portance, However, some individuals 
will respond to the colored inkblot 


color into a 


Wish to make is 
who does respon 


way different from the indi 


vidual who 
does not do so, 


dividual’s affective life, and for gain- 
ing some insight into his ego func- 
tioning. At the present time, more 


. 


information exists upon the E. 
phase (as this review shows) hat 
the former. -A suggestion 1$ ‘a 
those individuals who do respon d 
color show more permeability, N. 
susceptibility to influence by M. a 
vironmental configuration than th d 
individuals responding little or n 
at all to color. 

Can it be granted that the M. 
presence of color has no effect m 
the organism? Goldstein's wein " 
experiment with brain-injured i “ly 
viduals (37) seems to indicate es 1 
that exposing color to such iaa i 
uals may markedly influence tudy 
physiological functioning. E Fadi 
by Baccino (7) rather definitely ! has. 
cates that chromatic illumination the 
a rather profound influence on vti 
physiological functioning and grow” 
of certain animal organisms. that 
versely, the suggestion is strong E. 
this strong response to color 1$ age 
tually due to definite brain dan 
resulting in decreasing effective" 
of inhibitory centers (91). is 

An experiment by Kravkov | 
highly provocative. This ee 
injected into humans certain fec 
which were known to have an € m 
upon the autonomic nervous syste Í 
He then compared the sensitivity l 
the eye to various colos. ^  , di^ a 

"Changes in color sensation E Í 
cate a definite regularity depen tive 
upon the portion of the vegetat!*, 
nervous system which is chiefly st t 
ulated. Thus (use of) sympathe se 
toxins... bring about an iee e 
in color sensitivity with respect te- d 
green-blue rays of the spectrum *.., 
in contrast lower the color sens! re 
ity with respect to the orange ae 
rays. The utilization of paras) in 
Pathetic toxins brings about af g 
crease in the sensitivity to ora? 
red rays and lowers the sensitivity g- 
green-blue rays" (86, p. 94; tr? 
lated from the Russian). 


} 
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Nard these particular findings are 
d. si tremendous importance here, 
Ed writer feels that the fact that 
‘ ‘ecg in the autonomic nervous 
e can cause a change in the be- 
m of individuals towards color 
2 E: importance. Recently, 
FORM rd accumulating a con- 
e an ody of evidence to suggest 
A e condition of the autonomic 
effe us system may have profound 
ct upon behavior (31, 89). 


A RETURN TO THE THEORY 


ao bm been sketched in this 
edid pe of the relation of the 
dynamics _ cud l'arc. 
. apers, one by 
debe (77), the other by Rickers. 
oits tee (74), contributed heavily 
some of mulation. The theory with 
stated mu PONES is briefly 
eia ni to color is indicative 
the sen functioning of the ego: 
AA aia of the ego to its external 
Cation wich its degree of communi- 
Pit, Ones and readiness to respond 
cerning s. may determine much con- 
idua] n affective life of an indi- 
respons rough an analysis of his 
lective 2 color: his control of af- 
Pret ang arges, his capacity to inter- 
avior Fin: Goi the affective be- 
vsianki, others. But Rickers- 
™eability = (74) speaks of the per- 
Meabilit of the ego. Does this per- 
Cou] i refer solely to affect or 
'ntellecti also be extended to cover 
there 2 functions as well? Is 
between ien Me rigid demarcation 
lee ares d affective and 
"s be it ed Can an individ- 
| tiYironm affectively from his 
llectiy, ent and still participate in- 
er with it? 
9! the personality patterns 
Beck (12) may shed 
Wives Beck draws a picture 
rSity president, a skilled 


scientist who has made valuable con- 
tributions in many areas. This in- 
dividual gave nine FC and five CF re- 
sponses. Interpreted according to 
the theory presented here, this indi- 
vidual is exceptionally responsive to 
the environment in which he lives, 
but he also has tremendous capacity 
and power to integrate and control 
this responsiveness. 

Whence comes the material with 
which we create but the environ- 
ment? If the degree of communica- 
tion with the environment is limited, 
then the material with which to 
create is limited. An individual who 
has limited communication with his 
environment may be able to do much 
with what he has. But does not the 
individual with considerable environ- 
mental communication, granted the 
capacity to control and integrate his 
responsiveness, have a tremendous 
advantage over his fellowman who 
has not this responsiveness? 

A second ramification concerns the 
clinician or other investigator seeking 
to learn of the affective life of an in- 
dividual and his environmental re- 
sponsiveness. A point made by 
Schachtel (77) must be continually 
kept in mind. Affect, and color, is 
the conscious manifestation of in- 
stinctual and other drives. If the in- 
dividual has no or little experience of 
affect or of color, the possible infer- 
ences are three: (a) he may have an 
inherently limited capacity for affec- 
tive experience, (b) he may be re- 
pressing affective experience, OF (c) 
he may never have learned to express 
his affective drives. If the second 
condition exists, then the individual 
is not dealing with his affective life 
on a conscious level, and one should 
not expect to find representations of 
affective life, such as the use of color, 
in tests such as the Rorschach and in 
similar situations. This, condition 
may have been operative 1n the case 
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of the “impulsive” individual de- 
scribed by Young and Higginbotham 
(96). If the third condition exists, 
one should anticipate evidence of 
limited and perhaps stereotyped af- 
fective experience. This third condi- 
tion the writer feels to be Particu- 
larly. exemplified by the juvenile de- 
linquent (69), although the second 
condition could also be operative. 
The selection by the clinician of the 
particular condition which is in effect 
must rest upon an analysis of other 
factors and a careful case history. 

A caution must be made. For the 
affect-color theory to be functionally 
Correct, there need not be any emo- 
tional or affective reaction to color, 
It is the response to color which is 
important. There need be no "magic 
affect-arousing properties" of color, 
There may be affect-arousing proper- 
ties and emotional or affective reac- 
tions to color may occur, but these 


factors are not ingredients of this 
theory. 
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SUMMARY 


. re t» 
1. A theory concerning the natu 


of the relation of the response to c 
and personality dynamics was rd 
sented. The theory strongly hs 
gests that much can be ear j 
the response to color by the p d 
ual concerning the nature O E 
relation of the ego to the extera 
environment as well as the rele 
of the ego to the affective drives ^ 
the individual. 


" wil, 
2. A number of studies, dra", 


o 
principally from the large body." 
Rorschach data, but also inc 
several based upon the Mosaic ved! 
and easel painting, were rev id 
The writer feels, first, that thet ie 
is substantiated by the article 
viewed, and second, that a clar 
tion of the dynamics of certain 7 
mal as well as disease process 
sults when the theory presente tha 
is used in interpretation rather 
prevalent practices. 
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BAUER, RAYMOND A. The new man in 
Soviet psychology. F oreword by 
Jerome S. Bruner. Cambridge, 
Mass.: Harvard Univer. Press, 
1952. Pp. xxiii+229. $4.00. 

In view of the very real curiosity— 
to use a mild term—which most of us 
feel regarding events on the other 
side of the semipermeable (?) mem- 
brane which separates us from the 
Russians, this little volume should 
be warmly welcomed by American 
psychologists. Since so few of us have 
direct access, for various reasons, to 
the Soviet psychological literature, 
and since contacts with our Russian 
colleagues have been reduced to the 
vanishing point, we are all indebted 
to Bauer for bringing us relatively 
up to date on recent developments. 

‘From the point of view of scientific 
psychology the picture which Bauer 
Presents is generally discouraging. 
No journal, specifically psychological 
in nature, has appeared since 1934; 
articles of psychological interest are 
published mainly in a journal devoted 
to pedagogy. "There has been a strong 
reaction, still evident, against psy- 
chology as an independent discipline. 
The study of attitudes has been con- 
demned and virtually abandoned. 
No public opinion surveys may be 
conducted, and social psychology in 
general “‘has become virtually a pro- 
Scribed area" (p. 169). A Party de- 
cree in 1936 resulted in the almost 
complete suppression of the use of 
psychological tests, which were “‘for- 
mallycharacterized as instruments for 
perpetuating the class Structure of 
bourgeois societies" (p. 124). Scien- 
tific theory, in psychology as else- 
where, is validated not in terms of its 
relation to empirically verified facts, 
but by the contribution it can make 
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to the Party’s program. A psycho 
gist is quoted as stating that “ev á 
theoretical mistake, every error H 
the field of methodology is ines 
ably transferred into a politi y 
error" (p. 106). It goes without $2 d 
ing that "incorrect" views cannot 
expressed or tolerated. ^ 
Bauer characterizes his book d 
"partially a history of the science 
psychology in the Soviet Uni of 
partially a study of the patterns 
social change in that country, larg d 
an analysis of changing concepti?) 
of human nature under conditions 
social change, to a certain extent 
inquiry in the relation of ideology d 
action, somewhat a study of the r 
lationship of psychology to society 
(p. ix). On the whole this ambitio, 
program is effectively realized. The 
is, of course, a close relation betwe 
the character and structure © n 
Society and the current beliefs M. | 
cerning the nature of man, his End 
and motives, his development Ad 
socialization. Bauer has presen" 
Some striking correspondences di 
tween the character of the society 5 
a whole, and the specific deve die f 
ments that have occurred in 
field of psychology. ot 
Nowhere does this come out ™ pe 
clearly than in his discussion 9 de 
changes which have occurred in a 
concept of the nature of man, a k 
reflection of the changes which the 
place in the political scene. P pol 
1920's, for example, Soviet psy° iof 
ogists proceeded on the assumP gy 
that man's nature was essen e 
Passive, his characteristics Be 
mined by the (mainly economic? gd 
vironment, Fundamentally go0€ ^re 
noble, man had been misled an goi? 
verted by the evil (that is, bour£ 
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coe system under which he 
mod ro after the Bolshevik revo- 
Bid ; the environment could still be 
1 responsible, because it contained 
med e he elements of the older 
em Hm economic structure. By 
edly e ae socialism had alleg- 
e = ully realized in the Soviet 
Pectin that time on, it became 
B ible to blame the (socialist) 
c pament the responsibility was 
a dcm upon the individual him- 
ds * e dominant conception of 
cere that of an increasingly 
ues es ul being, who was more and 
an E npe of his own fate, and 
Eun ess the creature of his en- 
ent" (p. 7). 
fim j^ cene a movement away 
aor aviorism, reflexology, and 
Vatiet a to a more ‘‘purposive” 
p E psychology. Consciousness 
fan t to a dominant role in 
fell ud airs, and the unconscious 
BE fa spondingly into disfavor; not 
rather d existence was denied, but 
cla hat it became subordinate in 
action ie to conscious, purposive 
ound E € source of error was now 
$ Ee in part in man himself; 
right aE the right training, and the 
the a -training, to set him upon 
Vieyy Pied road. From the point of 
ing is of estern psychology, train- 
Would € mae a part of what we 
dela the environment. Bauer 
b e that this distinction is drawn 
Su S psychologists “mainly to 
Aspects is importance of such 
actua] of the environment as the 
Which material conditions under 
a the child lives” T 
Puro ce s" (p. 148). The 
Words í arises as to whether the 
Somew ea “environment” have a 
Ussian different connotation in 
Which E and English respectively, in 
Vironment, the Soviet attack on en- 
Would E explanations of behavior 
Ve s ly represent an attack on a 
Stricted variety of environ- 


mentalism. In any case, the coinci- 
dence between the political pro- 
nouncements of 1936 and the attack 
of the prevailing science of psychol- 
ogy isa striking one. 

Bauer draws an interesting con- 
trast between the Soviet view of man 
and that prevalent in Nazi Germany. 
The Nazi view held that man was 
moved primarily by the unconscious, 
the nonrational; the Bolshevik stresses 
consciousness and rationality. The 
Nazi stressed man’s weakness, his 
helplessness, his need of a leader; the 
Bolsheviks insist on man’s responsi- 
bility for his behavior, on his ability 
to make his own destiny—though the 
only "right" destiny is that which fol- 
lows the party line. “For the Nazi, 
man was a marionette who moved 
when one pulled the strings. For the 
Bolshevik, he is a robot who can be 
trained to act independently within 
specified limits" (p. 178). One may 
argue about some of the details of 
these characterizations, but it seems 
clear that the two dictatorships do 
differ markedly in the meanings 
they attach to human nature. Per- 
haps we have here a clue toa differen- 
tial diagnosis of varieties of dictator- 
ship in psychological terms. 

Bauer's informative study would 
have been still more valuable, at least 
in the opinion of this reviewer, if he 
had included somewhat more dis- 
cussion of some of the specific in- 
vestigations carried out by Russian 
psychologists. Granting that his 
interest was in the development of 
theory, his thesis could have been 
more clearly illuminated by a fuller 
demonstration of the manner and ex- 
tent to which theory dominated the 
collection of “facts.” One might 
argue also about the amount of em- 
phasis which Bauer places on the dis- 
continuities to be found in Soviet 
psychology. Itis interesting that Dr. 
Joseph Wortis in his Soviet Psychia- 
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try (Baltimore, 1950), as Bauer him- 
self indicates, was much more forcibly 
struck by the continuities. This dif- 
ference in interpretation by two 
Scholars examining closely related 
material calls for fuller exploration 
than that contained in a brief foot- 
note. These are relatively minor 
issues, however, compared to the 
over-all value of Bauer's study. The 
Russian Research Center at Harvard 
has made a significant addition to its 
excellent series. 

The last sentence of the book is 
worth repeating. “Political inter- 
ference in science does not destroy 
completely the usefulness of science 
to the system, but the continued sup- 
pression of freedom of scientific in- 
quiry must ultimately lead to the 
point where the society cannot solve 
its own problems effectively” (p. 
196). This applies in the United 
States just as it does elsewhere. It 
cannot be said too often: there can be 
no real development of Science where 
there is no freedom—freedom to ex- 
plore, to doubt, to criticize, to devi- 
ate, even to be wrong. There are peo- 
ple in this country, too, who have 
taken it upon themselves to tell 
scientists, psychologists and others, 
what they may teach and what they 
may discover. Soviet psychology 
should serve us as an object lesson. 
If we allow that kind of interference 
here, we might just as well shut up 
shop. 


OTTO KLINEBERG. 
Columbia University. 


JAQUES, ELLIOTT, 
ture of a factory. 
den Press, 1952. 
$4.25. 


This is the published report of 
+++ a case study of developments in 
the social life of one industrial com- 
munity between April, 1948 and 
November 1950." The "case" is a 
small, publicly held British company 


The changing cul- 
New York: Dry- 
Pp. xxi+341, 


a 


engaged principally in the meN 
facture, sale, and servicing of E. 
bearings. The study is Conor 
with the description, diagnosis, ay 
treatment of the corporate syntaliy 
The results reported are the product 
of the collaborative efforts of the peg 
sonnel of the company and of a thir 
teen-member research team heade 
by the author of the book, 2 
Jaques. The research was sponsi. 
by the Tavistock Institute of Hum E 
Relations, London, and has been j 
cepted as a Ph.D. thesis in the at 
partment of Social Relations 
Harvard. 2 
The first part provides a re 
spective glimpse of the corporate ‘ne 
ganization as it evolved during t 
first fifty years of life. This is oq 
lowed by the case study proper, & ej 
tailed description of events as th e 
occurred during the period of ché 
servation. The methods used by rd 
research team to gain acceptance 4 
company personnel at all levels ana 
to function effectively in the malara 
role of consultant, analyst, and ther 
pist are a highlight of this secon 
section of the report. The third a 
concluding part of the book conta, 
an analysis and interpretation of t js 
findings. “The method of analy” 
* :* Will be to study how the patte 
of social activity at Glacier (ar 
name) ...has come about throug, 
the interaction of the firm’s aige 
zational structure, its customary W d 
of doing things, and the behavior he 
its members .. , we shall study ©" 
interaction of social structure, "It 
ture, and personality." The m e 
presented in this part point up di- 
need for defining and clarifying w 
vidual and group roles as an aing 
cedent step both to understan it 
Social behavior and to evaluating a 
Inferentially, the adequacy ore? 
group's adjustment, in large meas he 
is considered to be a function O NT 
members’ understanding of the * 
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thority-responsibility relationship and 
possession of authority by the indi- 
vidual members commensurate with 
their felt responsibilities. 
Ma uy exemplifies social sci- 
nb. its best, transcending the 
= Sei em öf any single professional 
a: € area. From the standpoint 
Eu: ce and methodology it 
Fee s the attention of all psy- 
midi concerned with interper- 
jo intergroup relations as they 
! uds individual's adjustment. 
"ne E eon from the specific find- 
cdm i contae, limited by the very 
» n) the case study method and, 
iiti gis by the concurrent 
the de e counseling required of 
the d gators during the course of 
WiLLIA E. CR 
— College M J. E. Crissy. 


Jupp 
ei DEANE B. Color in business, 
Tien and industry. New York: 
ey, 1952. Pp. ix+401. $6.50 


T 
k ae pou of Color in Business, 
Tess limes pus dns TO an- 
ES d nself primarily to business 
tion to Pag to call atten- 
able for E scientific aids now avail- 
Practi the solution of a variety of 
In the 


the yoce e n my twenty years at 
to cn ational Bureau of Standards, 
o noie o contant with hundreds 
Ustrial oa sore spots in our in- 
that ed. e I have seen victories 
bred off in dollars and cents won 
ica ying the sciences of mathe- 
these” physics, and psychology to 
Speci men The author refers 
Practical y to a great number of 
E ec ui problems encountered 
| dicare AY life and endeavors to in- 
i ‘visual psychophysics 
a liberal sprinkling of 
vibe: se" can provide a solu- 
» e problems. 
Work is divided into three 


omm 
tion Eon sen 


| 
| Th 


principal sections: Part I, Basic 
Facts; Part II, Tools and Technics; 
and Part III, Physics and Psycho- 
physics of Colorant Layers. Cursory 
inspection reveals that Part II is the 
most important. More than half the 
book is devoted to this part, which is 
nearly three times as long as Part I 
and four times as long as Part III. 

Part I lays the groundwork for 
the later exposition. It includes a 
twenty-page treatment on the struc- 
ture and functions of the eye, a sum- 
mary of the basic physical, psycho- 
logical, and psychophysical terms 
currently employed in the field of 
color perception, a discussion of 
methods of color matching (a) by ad- 
dition of lights, (b) by rapid succes- 
sion of lights, and (c) by mixture of 
colorants. The first part closes with a 
discussion of different types of color 
deficiency and a brief description of 
the better known tests of color blind- 
ness. 
The various tools and technics used 
by the color specialist are described 
in Part II. The reader is informed in 
some detail, with the aid of many dia- 
grams and with the necessary quanti- 
tative tables, concerning spectro- 
photometers, the standard observer, 
chromaticity diagrams, tristimulus 
values and tristimulus colorimeters, 
subtractive colorimeters, photome 
ters, photoelectric tristimuluscolorim- 
eters, color standards, color scales, and 
color names. How each of these aids 
is to be applied in connection with 
diverse manufacturing problems is 
set forth in an easy running style with 
great clarity. Here the author has 
rendered important service to work- 
ers in the color practicum, not only 
bv indicating what each of these aids 
is designed to do and how it is to be 
applied, but also by pointing out 
some of their limitations. 

Part III is devoted to special prob- 
lems, such as gloss, opacity or hiding 
power, clear and turbid media, which 
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have been subjected to intensive 
quantitative analyses. The solutions 
of these problems, sometimes in- 
volving exponential and hyperbolic 
functions, will be of interest chiefly 
to those of high mathematical com- 
petence. 

About fifteen pages are devoted to 
each of the three final sections of the 
work: (a) an appendix, containing 
quantitative tables too extended to 
be included in the main body of the 
text, (b) a list of references, and (c) 
the index. Although the list of refer- 
ences contains more than three hun- 
dred and fifty items, a number of 
very important contributors to color 
are omitted. There is no reference to 
E. Hering, G. E. Müller, L. T. Tro- 
land, C. E. Ferree, and S. Hecht, to 
mention only a few of those no longer 
living. 

Of the several sciences sharing in 
the scientific study of color, physics 
and psychology fare somewhat better 
than physiology. However, the open- 
ing treatment in Part I is designed 
to provide some balance among the 
several sciences with overlapping in- 
terests in color. Despite the at- 
tempted integration among these 
Sciences, it seems fair to say that 
Judd's chief contribution consists in 
the description of the methods by 
Which the physical correlates of the 
visual stimulus are to be specified. 
What seems to be left for other men 
of science, perhaps in electrophysiol- 
Ogy, is the task of surveying more 
fully the possibilities of specifying 
and, in so far as possible, of rendering 
to quantitative terms the physio- 
logical correlates of the visual stimu- 
lus. 


MIcuHaet J. ZIGLER. 
Wellesley College. 


Karn, Harry W., anp GILMER, B. 
VON HALLER. Readings in indus- 
trial and business Psychology. New 
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York: McGraw-Hill, 1952. 
ix+476. $4.50. 


Pp. 


2 
The trend toward books of read- 


ings in various areas of psychology i 
continued with the publication of E. 
volume. Some such books have tend- 
ed to present materials from all E 
of psychology, some have had the E 
ginal articles edited rather sharp 
and some have included extensiv" 

comments by the editors directe 


toward emphasis and integration: i 
The present volume does none © 
these. a È 
have not attempted integration n0 
have they tried to cover articles © 
historical interest. They have b 
to include "representative" articles 
which are easily understood by thos 
lacking extensive technical trait 

The aim of recency is realized, p 
of the 53 articles having been pu a 
lished since 1944, The articles ar 
drawn from 19 different sources ke 
approximately 25 per cent of r 
articles having been published orig 
nally in either the Journal of Appli? 
Psychology or Personnel Psychology: 
The articles are rather evenly spre@ 
among 11 “fields” of business lr 
industrial psychology. There is ao 
question regarding "representatiV 
ness" in the selected articles. 
example, in terms of content, E, 
editors might have selected a mg 
representative article on sampling 
market research than the one kes 
Stanton written in 1941 which mari 
no reference to probability sampling 
Furthermore, the number of artic b 
devoted to each of the fields is not P : 
portionate to the amount of reseat i 
or information in those fields. ed 
though this reviewer is not oppo, 
to disproportionate sampling of "i$ 
ticles, the term representative d 
hardly used in its usual sense j5 
should be read as illustrative. the 
good to see sections devoted to st 
place of the psychologist in indue 
and to his ethical problems. 


The editors state that theY ' 


Years ago, 
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un MR by the editors about 
on, x: e are extremely brief and 
Es a a These comments 
v rue Een cnin and might 
B ed a few words about each 
" rely obs I reviewer knows, this 
Me attempt to provide a book 
Wine readings in business and 
- P psychology since Moore 

artmann's Readings of 20 


The latter largely con- 


taine t 
| d excerpts, whereas Karn and 


1 
oe Se complete articles. 
zoo Min of the books is 
Dd € Ly since the selections 
iere nu on the same bases in 
Brenton E However, a casual 
Tinea shows that the present 
ing, eee more space to train- 
4 bt es job evaluation, mar- 
à a pi atigue and efficiency, 
tests E * ip, and much less to 
ier book Kocen than did the ear- 
Space te 7 out the same amount of 
o id to motivation and 

: ae d industrial relations. 
should : editors point out, this book 
atic dug à supplement to a system- 
Banize or else the teacher must or- 
ter, and integrate the subject mat- 
ook i; “3 main advantage to this 
Ustratiye at a number of recent, il- 
“Sn p are combined un- 
The LESTER GUEST. 

" P ennsylvania. State College. 


OUN " 
NG, KIMBALL. 


Prop, 

Ped of adjustment. (2nd Ed.) 

S" a Appleton-Century- 
» 1952. Pp, x+716. $5.00. 


A cusa 
add Se amount has been 
“Adable € first edition of this very 
n ^ eg which appeared first 
qM, iss. Psychological Bulletin, 

Ude Šo DE The author has in- 
le te fairly recent material 
eej. the pre Ception-personality area, 

Ectic, sentation is substantially 

very sort of approach has 


Personality and 
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been covered, including George 


. Mead's subjective analysis of the “T” 


and “Me,” anthropological and psy- 
choanalytical and field theories, and 
the personalistic contribution of Gor- 
don Allport, leading into case studies. 
Some might object to Young's dis- 
inclination to take a point of view 
and stick to it. However, the average 
student will probably be benefited 
by the broad coverage. 

The author is quite skeptical of our 
progress in the strictly experimental 
study of personality measurement. 
He states, "there are a large number 
of theories (of personality) but un- 
fortunately they are not, for the most 
part, so stated as to furnish a bridge 
to empirical testing either in the 
laboratory or by other scientific de- 
vices." - 
Part I is mainly concerned with 
theories about personality and its 
development. There are traditional : 
presentations of language and other 
forms of learning. Little has been 
added here, and the chapters on 
symbolic behavior and the self have 
apparently not been altered much. 
Both of these areas remain useful 
summaries of often neglected topics. 

Part II, concerned with problems 
of adjustment, is the most concrete 
and will doubtless be read with major 
interest. As in the first edition, 
there are chapters devoted to in- 
fancy, childhood, adolescence, the 
college student, marriage, and neu- 
roticism. There is in addition a com- 
pletely new chapter on later maturity 
and old age, indicative of this rapidly 
expanding field. This reviewer feels 
that the chapter on psychological 
problems associated with occupation 
is given less up-to-date attention than 
it deserves, in comparison, for ex- 
ample, with the far greater considera- 
tion given to sexual and marital ad- 


justment problems. 
Epwarp S. JONES. 


University of Buffalo. 
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THOMPSON, GEORGE G. Chid psy- 
chology: growth trends in psycho- 
logical adjustment. Boston: Hough- 
ton Mifflin, 1952. Pp. xxxiv 1-667. 
$5.50. 
Oftentimes 

finds it difficul 


tion to 


Obviously familiar in 


rature in de- 
Psychology, the author 
has been guided in his Selection of 


tal process 


underlying human behavior. Where 


sonality theory and the like, pointing 
out frequently that in many impor- 
tant areas of child Psychology our 
knowledge is all too Sparse. But per- 
vading the whole is the insistence 
on the application of scientific prin- 
ciples in evaluating data. Consider- 
ations such as numbers of cases, the 
design of studies, and the reliability 
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d 
of observation are given repeated an 
consistent emphasis. . Base i 
At various points in the coral 
becomes apparent that ven take 
velopment does not alway and at 
place in a desirable direction uM 
these points the author is par evi 
interested in examining any En: 
dence which might expl) coll 
trends. This leads to care ai 
sideration of methods of child a out 
and guidance and education, 
own culture and in others. — n, the 
In his general Us. that 
author's position is not far o. he 
of the modern Se rape to the 
has given considerable Mer mate 
task of presenting fairly suc and the 
rials as projective techniques à 
theory underlying their use, 1 
an eclectic sort of damning w1 upo! 
Praise. Placing a ee itis 
factors of validity and reliability, 
natural that he would say e 
techniques, “we should be ber mot? 
about our interpretations unti and 
Objective methods of RAE. out 
interpretation have been yore tudi | 
and until more validation $ sitive 
have been conducted with Perhaps 
results" (p. 620). Exercising Preeti’ | 
the same requirement of obj tl 
proof, the author gives almos ] 
Space at all to therapy as such. y | 
This book will be well receive log 
those who fee] that child psycho ti 
Should be taught as a science. | ^ v 
Written ina fashion sufficiently ont 
esting to be appropriate for by 
Psychology major who wants to 1625, 


Something about children Ben 2 f 


reference in t 
be highly recommended, 


T. W. RICHARD | 


Louisiana State University. 
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OTOKAWA'S STUDIES ON ELECTRIC EXCITATION OF 
THE HUMAN EYE! 


J. W. GEBHARD 


uh progress in visual science 
oco NÉ made by measuring the 
mulu esponse of the eye to a photic 
RR p In this connection, one 
(16), $4 Y point to the work of Granit 
ae Hes um (18), and many others. 
2 o y explored is the possibility 
of vision P some of the mechanisms 
Dite es y using an electric input 
Sponse E and measuring the re- 
ight sud erms of the sensation of 
lever h a stimulus evokes. The 
1 ED that an electric stimulus 
Vici produce a sensation of 
Roy (00) ie light was made by Le 
interese 1755, and this effect has 
Ogists x physiologists and psychol- 
Eo tically ever since. Visual 
Stimuli ons caused by inadequate 
iaa are called phosphenes and 
electri Suspected long ago that the 
tered cal :phosphenes might be al- 
uation. some extent by photic stim- 
* The first systematic work 


VDhe. uf 
Prot Kaiti M. expresses his appreciation to 
pats on the otokawa for his valuable com- 
o the md original review, which appeared 

the baked of the Twenty-ninth Meeting 
a doo UE RE Vision Committee, 
ü Sely follow, ti 1951. The present review 
ae the tink the original and differs only in 
eat. u er of figures has been greatly re- 
Race NOrd E was prepared under Con- 
yeteau or O 386 between the U. S. Navy, 

"Wersity, rdnance, and The Johns Hopkins 


Applied Physics Laboratory 
The Johns Hopkins University 
Silver Spring, Maryland 


on this problem appeared shortly 
after it became possible to control 
electric stimulation accurately. Elec- 
trical thresholds were measured at 
various levels of light adaptation 
and during the course of dark adapta- 
tion with conflicting results. Early 
investigators found no differences be- 
tween the effects of light adaptation 
and dark adaptation (8, 28, 68), but 
later workers, such as Verrijp (81), 
Achelis and Merkulow (2), Bogoslov- 
sky (3), and Schwarz (75), found 
the electrical threshold to be higher 
during dark adaptation. A new and 
perhaps very important turn has now 
been given to the problem of interac- 
tion between photic and electric 
stimulation by Prof. Koiti Motokawa 
and his associates at the Physiologi- 
cal Laboratory of the Tohoku Uni- 
versity, Sendai, Japan. These work- 
ers have been ingenious in their use 
of the threshold of an electrical phos- 
phene as a means of analyzing the 
effect of photic stimulation on the 
activity of the visual mechanism. In 
a rather formidable output of some 
forty papers in the last four years; 
they have touched upon matters of 
brightness and color discrimination, 
color blindness, contrast, spatial sum- 
mation, inhibition, flicker effects, 
visual illusions, and a new visual 
method of measuring fatigue. This is 
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10,000 lux.? Adaptation was followed 
for 40 min. with a Nagel adaptome- 
ter. The results are shown in Fig. 
2 for both a 12? area (A) and a 1? 
area (B) with central fixation. The 
solid curve is for threshold sensitivity 
to light as normally measured. The 
dotted curve shows the results when 


40,000 


i ae 
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10% SUBTHRESHOLD PULSES AT I9 C.PS. 


done: the electrical threshold for | 
just noticeable flicker phosphenes at’ 
14.3 cy./sec. was measured with, and 
without, threshold photic stimula- 
tion. Twenty-nine minutes of dark 
adaptation followed. The electrical 
thresholds continued to rise during 
the first 15 min. of dark adaptation 
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[AFTER MOTOKAWA, IWAMA, AND ENDO (62).] 


the current pulses were used. The 
presence of an electric current is 
shown in the data to produce an eye 
that is more sensitive to light. This 
appears true over both the rod and 
the cone portions of the dark-adap- 
tation curve. 


Sensitizing Light 
The reverse experiment was also 


3 The lux, or meter-candle, is equivalent to 
.0929 foot-candles. Ten thousand lux, there- 
fore, are 929 foot-candles, 


as measured both with and without 
light stimulation, and then leveled 
off. At all times, the electric? 
thresholds were lower in the pres 
ence of light. 

, This experiment clearly shows 2? 
interaction between electric and pho 
tic excitation processes and suggest? 
that something gets sensitized 
electric stimuli that makes it eas 
for light to act, and vice vers? 
However, it does not tell much abo" 
the site of electric stimulation. 
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eon has frequently been made 
ro the ganglionic cell layer of the 
tow is where the stimulus acts. 
cae o substantiate this is Iwama’s 
^ Qs that the eye's chronaxy, as 
i po in the next section, is too 
ie. e be accounted for as that of 
prop ic nerve, and that dark adapt- 
d dde differently for electric and 
Foti stimulation. Motokawa and 
ca (54) thought to come to 
ule a with this problem by 
; xs ing the eye with exponential- 
ei: currents of various time 
clc an effort to measure 
Ts * ation. Three adaptation 
Sion ere chosen: complete light 
Tam cd to 10,000 lux, “moderate” 
pee SF emu to a dimly illumi- 
"we ite surface, and complete 
" ition of about an hour. 
m ence of a threshold phos- 
Pen he voltage was changed, was 
ana S ind judged. The authors 
constant ct the value of Hill's time 
Eom d: accommodation (A) was 
complete] ,and 90 msec. for the 
ane Y light-adapted state, 17.5 
Son Mii, see. for the “moderate” 
an hou fn 45 to 320 msec. after 
States itt the dark. Bouman (4) 
this time factor decreases 


* Wh 
€n a sti . 
Nerve t timulating current is applied to a 


. USS p ae 
maximum ae excitability, after reaching a 
T Testing st ue, tends to return to its initial 
sl o tion This effect is known as ac- 
t s vacuo: f a current is increased very 
Teshold fr miodation will act to prevent the 
Modatign EOM ever being reached. Accom- 
urns to its omple when excitability re- 
ow sting value with the continued 
Sues. ; This occurs in 
all This tats In others, it does not return at 
ME E the the case of no accommoda- 
erve will ere is no accommodation, a 


wa conti B 
S the curr nue to give responses as long 


e 
a t reshold jme provided the intensity is 
OWS rather vel. The eye, incidentally, 
enced by th good accommodation as evi- 
€ fact that a flash occurs only on 


the 
n ake aj 
ent, nd the break of the stimulus cur- 
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with light adaptation and is about 
4 msec. in light and 40 msec. during 
dark adaptation. These results are 
not easy to interpret and one can 
say only that neural events in the 
eye as revealed electrically are al- 
tered in some complex way by the 
presence or absence of light. 


Chronaxy 


More evidence of the same kind 
of interaction was reported by Iwama 
(23) in a study in which he measured 
the time-intensity relationship of 
electrically exciting the eye under 
three different conditions of adapta- 
tion. These were somewhat as be- 
fore: 950 lux for the light condition, 
about three lux for the moderate, 
and after 40 min. in the dark for 
dark adaptation. . Average chro- 
naxies for these three conditions were 
6.2 msec., 30.8 msec., and 13.8 msec., 
respectively. Such large chronaxies 
are not characteristic of muscle and 
nerve tissues and are considered by 
Iwama to be too large to be attrib- 
uted to the optic nerve. He is of 
the opinion that his values result 
from stimulating the ganglion cells 
of the retina. Iwama's chronaxies 
are much larger than those of 1 to 
3 msec. measured by the Bourguig- 
non school (5) but are in somewhat 
closer agreement with Verrijp (81). 


Use of Pulses 

Iwama also followed the change 
of electrical thresholds during the 
course of the first 25 min. of dark 
adaptation. He used rectangular 
pulses of different durations for this. 
Here it was found that the thresholds 
rose for a few minutes after the onset 
of dark adaptation and then reached 
a constant value at times that de- 
pended on the duration of the pulses. 
The shorter the pulses, the earlier 
the leveling off occurred. With 3.9- 
msec. pulses, no change in threshold 
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was observed after about 10 min. of 
dark adaptation. Stimulation with 
pulses of 52.5-msec. duration de- 
layed this effect until about 20 min. 
In addition, Iwama stated that the 
chronaxy, during dark adaptation, 
passed through a maximum value 
at about 12 min. This again shows, 
in a general sort of way, that there 
exist, somewhere in the visual mech- 
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anism, a number 
tors that relate 
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of interacting fac. 
Photic and electric 


Supernormal Excitability 


Motokawa (38), in a detailed ac- 


count of periodic excitability of 
nervous tissue, referred to a paper 
by himself and Iwama (53), in which 
it was demonstrated that a sub- 
normal electric stimulus left in its 
wake an excitatory state in the ret- 
ina that subsided like a damped 
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oscillation. When the reciprocals 
of the threshold intensities of elec- ; 
tric test stimuli given at spaced in- 
tervals were plotted against the time 
after a subthreshold sensitizing cur- 
rent had been delivered, the result 
was an E or “excitation” curve. The 
amplitudes of the oscillations that 
werefound depended upon the adapa 
tion state of the eye and were note 


ER Å 
LECTRICAL EXCITABILITY OF THE EYE AFTER 


onus CURVE 1.1 Lux, Lower Curve .06 LU* 


ALUE TAKEN As 100. [Moroxawa (39). 


to be largest for a moderately light" 
adapted eye. This finding led Mora 
kawa to suspect that photic stimul? 
tion might also leave the same ki? 
of excitatory state (39). E 
he investigation of this p05 


in 
* Motokawa refers again to this effect Pat 
later paper (44) where a sensitizing cuo B 
that was 80 per cent of threshold was “hat 
Oscillations at 18 cy./sec. were observed t m” 
die away in amplitude. Certain other ihis 
plex frequency relationships relating tO 
phenomenon were also reported. 
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bility consisted in dark-adapting the 
eye for about 20 min. Then light 
exposures of from .2 to 2 sec. were 
given, followed by tests of the elec- 
real threshold after a variable 
a The exposures were to white 
ig at 70, 1.1, and .06 lux, and the 

resholds were determined with 


constant current rectangular pulses 
The data 


of 57-msec. duration. 
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OKAwA G9] ORDINATE: EXCITABILITY, PRE 
are sh " 
Scissa j^ in Fig. 3, where the ab-  trical effect 
illuminati elapsed time after pre- the retina. 
reciprocal o and the ordinate is the 
itt ‘Perce of the electrical threshold process 
illumination” of what it was before j 
excitability The pre-illumination process persist 
is es y value is taken as 100. This difference 
eye n from this curve that the involvement of 


e 8 
about ec maximally excitable 
White ]i E after the cessation of 

ght. The time at which the 
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crest in these curves was reached was 
independent of the intensity of the 
pre-illumination. It was also in- 
dependent of the duration of the 
pre-illumination, at least at the fovea 
(49). If this test is made with a light 
stimulus, the sensitivity of the retina 
is, of course, always found to be 
lower. Motokawa again proposed 
that the probable locus of the elec- 


7— i 20 30 40 50 60 


BILITY AFTER PRE-ILLUMINA- 
ILLUMINATION VALUE TAKEN As 100. [Mo- 


is the ganglion cells of 
He pointed out that the 
decay of an electrical sensitization 
is very rapid (200 msec.), 
whereas the aftereffects of a photic 
for 10 sec. or more. 
he attributed to the 
photochemical re- 
actions, and argued that if the optic 
pathways or higher centers, were 
responsible, light and electricity, as 
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sensitizing agents, should behave in 
the same way. He added further 
evidence of this by illuminating one 
eye only, but measuring the thresh- 
olds in both. The result showed 
that the enhanced excitability oc- 
curred only in the illuminated eye. 


Retinal Position 


It will be noted that Motokawa's 
method has by now taken on a dis- 


30° 


FECT OF RETINAL POSITION ON 


20° 10° 
Fic. 5. (A) Er 
A NEAR-THRESHOLD INTENSITY. 


ETER. [MorOKAWA (39).] 


tinctly analytical cast. In this same 
paper he tested further the versatility 
of electrostimulation as a research 
tool. He chose as his measure elec- 
trical thresholds taken at the crest 
point on the enhancement curve; 
that is, measured 2 sec. after the 
cessation of Pre-illumination. He 
then pre-illuminated the retina with 
a 2° circular spot of 287 lux at differ- 
ent positions on the retina. Results 


* Another difference between electric and 
light stimulation is that flickeri; 
can be experienced to f, 


quency for light 
ue to the absence of the 


hat must Operate in the 
case of light. 


o 10* 20? 


(B) SENsITIVITY 


n r t 
for the left eye are shown in Fig. - l 
Sensitivity is enhanced most E ; 
the fovea, is zero at the blind spot; 
and falls off markedly toward E 
periphery. Figure 5 shows the e 
measurements for electrical exc! i 
ability following the use of a ne 
threshold intensity of prexillurma 
tion. Curve A (solid) is the electrica 
data. Curve B (broken) is sensitivity 
to light as measured with an adaptom l 


o 
30° 40° 50° 60 

AT 
EXCITABILITY AFTER Pa-ILLUMINATION SA 
TO LIGHT AS MEASURED WITH AN ADAP’ 


eter. The curves agree remarkably 
well. 


Intensity of Pre-Illumination 


| 
ine 
The next step was to determi | 
the effect of the intensity of the D^. 
illumination on the electrical a 
citability of the eye (59). The | 
current was confined to the illu”, | 
nated eye by using electrodes eham | 
the eye and at the outer angle. o] 
test pulses were 100 msec. in lent " 
he size of the pre-illuminating ndm 
Patch was 2? for observer K.I. ett 
8° for K.M. It was centrally fixa 
The measure ¢ plotted against 
I for two Os is given in Fig. ova 
word of clarification is in order 
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as this symbol will be used fre- 
" quently in the discussion to follow. 
The measure ¢ is defined as 


0 
g X1, 


0 


ps 


where Eo is the excitability, or re- 
ciprocal of electrical threshold, as 


i 


d vt ch 0 1 


shown by Iwama to be constant by 
then (23). We may now return to 
Fig. 6 in which the second curve is 
displaced to the right two log units. 
The dotted curve is attributed to the 
rod function since the 8? area covered 
more than the fovea in K.M.'s case. 

It was pointed out that the data 
obtained in this experiment bore a 
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Log of intensity — milliLamberts 


Fic, 6, 


PER CE 
Mrag 


d : 
of dened in the dark after 20 min. 
ability adaptation, and E is excit- 
ination E determined after pre-illum- 
A therefy as ceased. The quantity ¢, 
ps eXcitabi[! is the increase in electrical 
electri rity due to light over the 
V NER excitability in the dark ex- 
Minutes a percentage. - Twenty 
Soaks of dark adaptation were 
E or the base Eo, inasmuch as 


et 
| hreshold to electric pulses was 


NT eid or INTENSITY OF PRE-ILLUMINATION ON EXCITABILIT 
UA INCREASE IN ELECTRICAL EXCITABILITY DUE TO LIGHT OVER 
D IN THE DARK. [MorokAwA AND Iwama (59).] 


v. ORDINATE: f IS THE 
Waar Ir Was WHEN 


marked similarity to those obtained 
when CFF and visual acuity are 
plotted against light. Hecht (20) 
had shownthat certain visual phenom- 
ena could be reasonably well de- 
scribed by the equation ' 


KI = x"/(a — 2)", 
where J is the light intensity, x the 


concentration of the photolytic sub- 
stance in the stationary state, @ iS 
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the initial concentration of the photo- 
sensitive substance, K expresses the 
ratio of the velocity constants of the 
light and dark reaction, and m and z 
are numbers characterizing the order 
of the light and dark reactions, re- 
spectively. Motokawa proceeded to 
relate his measure ¢ to this formula 
by substituting it for x, and the 


Log of intensity. — millilamberts 


Fic. 7. ¢-Loc I Curves FOR PRE-ILLUMINAT 
[MOTOKAWA AND 


solid curves shown in Fig. 6 were 
computed by this means, m and 
n both being taken as 2 as in Hecht’s 
case. Motokawa had suggested in 
the previous paper 
cal or photosensiti 
involved that raised electrical ex- 
citability as a consequence of light 
action. The success of using Hecht's 
equation, he felt, added convincing 
evidence for it. 

Outside the fovea, the sigmoid 
relationship between f£ and intensity 
consisted of two Segments that be- 
came more distinct the farther from 


ve substance was 
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t [^] 


(39) that a chemi- 


the fovea the measures were taken. ] 
Figure 7 shows the results of measure 
ments taken with a 2? pre-illuminat- 
ing patch at the fovea, and at 5^ 
20?, and 50? removed from it. Moto 
kawa concluded that the slowly 
rising portion of these periphera 
measures for low intensities repre 
sented rod function, and the steeper 


T. um 


7 2 3 4 


ION AT DIFFERENT RETINAL POSITIONS: 
Iwama (59) j 


portions at high intensities were du? 
to the cones. In any case, satis d 
tory descriptions of this and the P% 
ceding data were obtained by M 


stituting t in Hecht's equation 
obtain 


Co 


| 


KI = t*/(a — 0*. | 


Instantaneous Thresholds 5 
The work on the time-course g G 
excitability following pred ed 
tion so far reported had not inc an 
measurements at delays shorter 
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about one-quarter of a second. Since 
it was indicated that a short sub- 
normal excitability period existed 
efore the rather lengthy supernor- 
mi period, Mita, Hironaka, and 
mi e (33) investigated the region 
x ween the time when pre-illumina- 
lon ceased and 2 sec. Except for 
de aime timing equipment for 
ve aa the duration of pre- 
a ree dae exposure and the intro- 
m Sh of the test stimuli, the meth- 
des as already described. A 1.5? 
es a field of light and 140-msec. 
the L^ Ses were used. In studying 
Ze of intensity for light ex- 
ixl es 1/250 sec., it was first 
ub T at at all intensities the value 
cibi negative (subnormal ex- 
tke 4 y) for about .75 sec. It then 
à kad a maximum at about 2 sec., 
additio FINES been shown. In 
ilis ite he finding was verified that 
em pare value reached by ¢ 
jp med with the intensity of pre- 
period ius During the subnormal 
= TA dede the reverse occurred. 
fam ria eal of ¢ were reached 
usd. e ighest intensities were 
showed n aspect of this study 
tensie what happened when in- 
EROR e was held constant and the 
Pieri time was varied. The highest 
With ids values of ¢ were reached 
or me exposures. The results 
min enun period are con- 
lon s Rough there is an indica- 
Period ide e length of the subnormal 
the Ie ay be inversely related to 
ngth of the light exposure. 


Empfindungszeit” 


Beari 
S nee Mars another aspect of 
ity of th al problem of the excitabil- 
e n UR is a rather uncertain 
at C igiene (22). He pointed 
electric sti e problem of where the 
Still uns i gn acts in the eye is 
Parison o. = and suggested the com- 
of the Empfindungszeit for a 


Cut th 
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photic and electrically induced sen- 
sation as a means of settling the mat- 
ter. The Empfindungszeit (EZ) was 
proposed by Fróhlich as a term for 
the time required by a stimulus to 
evoke a sensation (10). The photic 
EZ had been measured by Mita, 
Hironaka, and Koike (34) for differ- 
ent conditions of adaptation and 
different retinal positions in a previ- 
ous contribution. Hironaka em- 
ployed the same method for the 
phosphenes and reported that EZ's 
for light at the fovea varied from 
67.5 to 185 msec. depending on the 
light intensity, and for phosphenes 
in the dark-adapted eye from 68.5 
to 176.8 msec. depending on the cur- 
rent. These agree well. For EZ's 
taken 50? out on the periphery, how- 
ever, the values were about 358 
msec. for light. Since this is about 
twice the EZ for the phosphenes, 
Hironaka related the foveal light 
EZ with the effect of electric stimu- 
lation and assumed that the electrical 
excitability and speed of reaction of 
the cones were higher than that of 
the rods. 

It is not completely clear that this 
is the case, although there is evidence 
that the scotopic process is slower 
than the photopic. The fusion fre- 
quency for light is lower in the periph- 
retina than in the central 
region, and dark adaptation proceeds 
slower in the rods than in the cones. 
In addition, Motokawa and Ebe (49) 
have presented data to show that 
the rod process, as determined by 
the f-time method, is the slowest 
in the retina. On the other hand, 
work by Bourguignon and Déjean 
(5) and Kleitman and Piéron (25) 
shows the speed of response of the 
cones to be less than that of the rods, 
whether measured by light or elec- 
tric stimuli. Whatever the case, the 
problem of measuring the speed with 
which sensations and perceptions are 


eral 
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aroused has always been a knotty 
one and it is not surprising that 
agreement has not yet been reached, 


II. Color Discrimination ica 
The results of the physiolos’: 
aftereffects of brief illumination 
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pite light suggested, quite natural- 
see a similar examination be 
es with colored lights. The 
po pue curve oft that showed the 
(e m e at maximum excitability 
“he - after the termination of neu- 
zi VONT eade might well be 
vnd p shape with selective 
xm d ra method used to in- 
tes = € this aspect of the problem 
bed ia june, in the important de- 
is S has been described for the 
nite light studies. 


Hue and th 7 
h e Time-Ci x 
trical Excitability ourse of Elec 


VE fag study of this kind re- 
Alek z po iam (40), both 
light fon E and monochromatic 
used. UM ispersion spectrum were 
guobutes € pre-illumination was a 
electrical exposed for .2 sec. and the 
cm ie was done with 100- 
fiche mta Samples of filtered 
ar Edu for three different subjects 
Sedan in Fig. 8. The filters used 
550 mp) (620-740 my), green (490- 
ite be sana blue (410-490 my). It 
differ i yd that the sets of curves 
ter of mid shape. This mat- 
suggests 3 wl individual differences 
Problem, o or anomalies in vision, a 
Section O be taken up in the next 
hers id But of primary interest 
the red € fact that the maxima of 
Teacheq £reen, and blue curves are 
at about T different times; namely, 
M Nie 2, and 3 sec., respectively. 
Dart of ian shown in the upper 
Breen maxi gure, corresponds to the 
tude. mee except for ampli- 
the ed en Motokawa compared 
Jy pte and Peripheral regions 
light T p ating with filtered 
E ea d ie that the (-time curves 
Were very out on the periphery 
ues and Aa Ld the same for all 
mum occu at in each case the maxi- 
Vance her Iréd at 2 sec. The rele- 
€ for color theory is obvious. 
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Effect of Intensity 


In this same paper was shown the 
effect on ¢ of reducing the intensity 
of spectral lights of 650, 585, 530, 
and 470 mp. The published curves 
indicate that the maximum value 
of ¢ for any given wave length under- 
went no shift in time as the intensity 
was reduced. It seemed to be a prop- 
erty of the wave length alone. The 
yellow light at 585 mp afforded a 
slightly later maximum than the 
red and was located between the red 
and green at about 1.25 sec. to 1.50 
sec. 
Motokawa emphasized in this pa- 
per that time in these curves con- 
cerns the rate of the recovery process 
of the retinal physiological mecha- 
nism after illumination: the longer the 
wave length, the more rapid the re- 
covery. Intensity concerns the mag- 
nitude of physiological process but 
not its rate. Time and intensity, 
therefore, are shown by the data, to 
be independent. 


Wave Length and the Maxima. of the 
¢-Time Curves 

The times after pre-illumination 
at which the maxima of the ¢ meas- 
ure were reached were investigated 
by Motokawa (42) for spectral light 
of different wave lengths. It was 
found that the time, 7, at which the 
maxima occurred, varies with wave 
length, ^, as shown in the upper curve 
of Fig. 9. Time, T, varies between 
something over 3 sec. for light of 400 
my and about 1 sec. for light of 700 
my. The curve connecting these two 
extremes is not smooth and r changes 
rapidly with respect to À in several 
places. The next curve shown in Fig. 
9 is for AX and was obtained by con- 
ventional methods of measuring hue 
discrimination. The data are for 
Motokawa's eye and show minima 
at 460, 490, 585, and 630 my. Final- 
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ly, the curve AMAr was obtained by 
plotting the decrease of wave length 
AX corresponding to the reciprocals 
of the slope of the 7 curve against À. 
This curve corresponds reasonably 
well to the hue discrimination func- 
tion and is taken to be further evi- 
dence that a basic physiological proc- 
ess is being tapped by the electrical 
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| 
color vision was the same as has been 
described for preceding studies 0n; 
the determination of the [-time 
curves. Figure 10 from Motokawa 
(43) is the excitability curve od 
deuteranomalous subject measure] 
after pre-illuminating the center 0 
the eye with white light. Three 
maxima appear at times correspon 


" 
i 
\ 


20 40 60 80 700 
(mp) 


yE’ 
E-DISCRIMINATION. Lower CUR. 


(AX) CORRESPONDING TO THE Rr F THE SLOPE OF 
FOR Eacu Wave LENGTH (a). [ ] RrcirRocALs or rue 


method. Once more it was asserted 
that this mechanism is peripheral 
and lies in the ganglion cell layer of 


the retina. 
Color Deficiency Studies 


The fore 


, -2€ loregoing success in isolating 
distinctive 


of electrical 


ing to those obtained by applyitt 
red, green, and blue lights separat?" 
to a normal eye, A normal trichr 

mat, it will be remembered, manife. 

only one maximum to white lig" | 
Motokawa noted that for the den / 
anomalous case the more wea "A 
excitable G curve dropped out n 1 
idly as intensity was reduced. 10" 
felt that he had here basic phys". 
logical evidence of the three che 
dependent Processes assumed by Jor 
three-components theory of c? 
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vision. More evidence of this same 
. kind is given by data presented in 
later papers by Motokawa (35, 36), 
Motokawa and Suzuki (65), and 
Ebe, Isobe, and Motokawa (9), where 
the method was extended to meas- 
urements on deuteranopes and pro- 
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sively displaced forward in time as 
wave length is shortened. This fact 
has been discussed in the preceding 
section (42). Motokawa assumes 
here that the continuous [-time curve 
of white light is a composite of the 
individual curves that result from 


180 lux 


2.8 luz 


4L 5 Sec. 


Fic. 10. i-TiwE Curves ron THE DEUTERANOMALOUS Eve OBTAINED WITH 
Warre Licut. [MorokAwA (43).] 


č R 
a 
2 
^ 
d 
^ 
o 
0 1 2 3 
tano 
feats as well as normal eyes 
red when pre-illumination was 


appli . 
| praed outside the fovea. Figure 
Pie Motokawa (35) shows a 
Es s analysis of what happens in 
Nate x DiHormaluna eye and com- 
"^ ^M with normal color vision. 
A om eye, light of different 
the he gths produces maxima in 
me curve that are progres- 


selective stimulation. For the deu- 


teranomalous case, however, the re- 
sulting family of curves reveals 
excitability maxima that at all times 
reflect the weakness of the underlying 
physiological G process. For white 
light these sensitivities fuse into a 
composite f-time curve with three 


maxima. p ] 
To show the effect of retinal posi- 
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tion, Motokawa stimulated the nor- 
mal eye extrafoveally at 5°, 10°, 15°, 
25°, 35°, 45? and 50°. The pre-illumi- 
nating stimulus was a 2° patch 
of whitelight. The results are shown 
in Fig. 12. At 5? and 10° a curve 
of three maxima is seen. This is 


Fic. 11. Errecr OF WAVE 


$-Time Curves or NORMAL (a) AND 
DEUTERANOMALOUS (b) Eves. [Moroxawa (35).] 


taken to be indicative of deutera- 
nomaly in the parafovea of the normal 
eye. Further out on the peri 

the R and G maxima both 
leaving those Correspondin 
Y and B. Up to this point 
trical findings correlate with 
found in ordina 
At 50° a ¢- 


g to the 
the elec- 
what is 
ry perimetric studies, 
time curve results showing 
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i i e na- 
a single maximum at 2 sec. Th 


i itati rve | 
ture of this residual excitation cu 


is thought of as a rod mechanism. 


Physiological Sensation Curves 


: he 
In a further attempt to isolate al 
nature of the basic physiolog! 


(6) B 
F^ 
7o. e N 
Wh. v N, 
X 
oo 
'700 mu. o 


3 


LENGTH ON THE 


T RAT imu‘ 
processes in vision by electrosti i 


lation, Motokawa (35) perform ei d 
very interesting experiment. He ftet 
previously determined the times Dr ie 
Pre-illumination at which the Ur 
mum of ¢ occurred as a tunc 
wave length. Now he explored “hich 
length, using the three times at M ] 
the maximum to red, yellow, £ 


ww — 


s- analysis on 
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and blue light occurred. These were 
taken as 1, 1.5, 2, and 3 sec., respec- 
tively. The upper set of curves in 
Fig. 13 is due to illuminating the 
fovea of the normal eye and shows 
how ¢ varies with wave length when 
Motokawa 


measured at these times. 
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and 4 sec. for B. The results for each 
wave length may be seen by com- 
paring Fig. 13 and 14 for the trichro- 
mat and deuteranomalous cases, re- 
spectively. 

First, it is seen in Fig. 13 that for 
the normal subject the B process 


Fic. 12. Errect or RETINAL POSITION ON THE t-TiwE CURVE OF THE 


NorMa EYE. 


Calls 
Sni functions physiological 
Strikin „curves and points out their 
obtained po Y to those classically 
Proceed y color mixture. He then 
ed to use this method of 
anomalou both normal and deuter- 
9 ^ $ eyes at different positions 
and 35° (any 0° (fovea), 15°, 25° 
(386 the 6). For the color-deficient 
SE R L2 1e values were: .75 sec. 
> LS sec. for Y, 2.5 sec. for G, 


[MOTOKAWA (35).] 


holds up well until stimulation is 
applied in the extreme periphery. 
The R and G processes, meanwhile, 
diminish in excitability. The broken 
line with the filled circles among the 
foveal curves of Fig. 13 represents 
data taken with a time delay of 1. 
sec. Here the Y process curve shows 
two humps, one each at R and G. 
This was interpreted by Motokawa 
to mean that the physiological 
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process in the fovea 
fovea, however, the 
25°, and 35° shows up 


- Outside of the 
Process at 159. 
to be stronger 
In the fovea, 


appears para- 
a slight rise in 
at about 440 


J. W. GEBHARD 


at 
ma. Another point to note is ms A 
35° the middle of the three process 
is elevated over what it was at top" 
This, Motokawa marked S (sco 
ic) to distinguish it from pu - 
Process. The broken curve, V, OR. 
ottom section of Fig. 13 is a Senicke! 
curve determined with a V are 
photometer. Since both S and / 


Sees. 
Nen ee 
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seen to cover the same spectral range 
with maxima at the same position, 
they are interpreted as a reflection of 
rod activity. 

The deuteranomalous data in Fig. 
14 need little comment. The Y proc- 
ess is shown as absent from the 
fovea, but appears in the periphery. 
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¢-time curves showed the protanope 
to have a depressed excitability at 
about 1 sec. and the deuteranope at 
about 2 sec. In the physiological 
sensation curves, the protanope 
lacked the R process curve and the 
deuteranope the G curve. Data on 
the physiological sensation curves 


Wave- length ~mm 


Fi 
G. 14. Erect or RETINAL POSITION ON THE PHYSIOLOGICAL SENSATION CURVES 


FOR THE DEUTERANOMALOUS EvE. 


The weak 
idly and 

Curve aga 
Periphery 


G process diminishes rap- 
drops out at 25°. The S 
in turns up at the extreme 


Pichromats 


in ce on dichromats were presented 
generi al papers (9, 36, 65). In 
Sor aterations in the [-time and 
as anges sensation curves were 
now be expected. The 


[MOoTOKAWA (36).] 


for dichromats were very clearly in 
agreement with prediction. In the 
(-time data as, presented in papers 
by Motokawa (36) and Motokawa 
and Suzuki (65), there appears to 
be contradiction in the way the pro- 
tanope behaves. More helpful are the 
data given by Ebe, Isobe, and Moto- 
kawa (9), where it is made quite 
evident that excitability in the pro- 
tanope is shifted to the longer times 
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corresponding to the shorter wave 
hs. 
gcc and Suzuki (65) re- 
ported that if, in the case of the deu- 
teranomalous S, the intensity or size 
of the pre-illuminating stimulus was 
reduced, the weak elevation in the 
f-time curves disappeared and the 


Fic. 15, ALTERATION O 
LiGHrs. THE UPPER CUR 
THE Lower Cu 
AMOUNT OF INH 


VES ARE TH 
RVES ARE DUE To L1 
IBITION. [MoroKAwA 


(47).] 
result could not be distinguished from 
that of a deuteranope. In this paper 
they also presented further data on 
the (-À relationship for dichromats 
and anomalous trichromats, 

It is worth mentioning, 


in passing, 
that the electrostimulus 


method is 
claimed to be more Sensitive than 
conventional tests in detecting the 


presence of color deficiency (36). 


F THE (-TIME Curve or WEITE Lig: 


E NORMAL t-Trug RELAT; 
GHT OF 550 an 
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Inhibitory Action of Colored Light d 
Motokawa opened up a new a 
for his electrovisual €. 
by the accidental discovery of E 
he calls selective inhibition (P 
During some experiments on oa 
tion (46) he happened to be wor E 
in a room that was not complete 


m 
ORE 
HT BY INHIBITORY Co eH 
IONS FOR THE WHITE ON gp 


D 585 mu. Tue SHADED AREA IS 


by 
dark but was faintly illuminated og 
green light. The effect of this cha time 
condition was to deform the m eye 
Curve in this way: In the norma 
with white light the presence ore 
green illumination caused the © of 
to exhibit two maxima instea o 
one and thus to resemble dat& wo 
tained from a deuteranope- 


isap” 
hypotheses to explain the di 


the c 
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pearance of part of the curve were 
entertained. First, that the effect 
was simply selective adaptation. 


This was rejected when it was found 
that the green light had to be pres- 
ent during the time course over 
which excitability was measured. It 
could not be removed with the ter- 
The 


mination of pre-illumination. 


inite proportions and that the in- 
hibitory light withdraws some of 
the excitation process from particular 
components, the excitability curve 
would be the result of what is left. 
This process apparently operates on 
a complementary basis. 

Figure 16 shows how an analysis 
by inhibitory lights applies to yellow 


F: 
16.16. Anatysis or Light or 589 mu BY SELECTIVE INHIBITION. [Morokawa (47).] 


Second ; 
light 1 PY Pothesis was that the green 


fluence ^ a selective inhibitory in- 
Process. n the development of the G 


A 
obtaing De of these kinds of data 
bis en at the fovea of the normal 
per sah in Fig. 15 where in the 
9 redu. ve light of 550 my is seen 
. ce greatly the G process and 
hai and B processes intact. 
y eB area represents the in- 
of Pee In the lower curve 
Process my eliminates the R and 
Moto me and leaves the B process. 
RUmed a theory was that if it is 
Te and = white light arouses the 
components in some def- 


5E 

g 

[d 3 
S 
g 


pre-illumination of 589 my in which 
the maximum for ¢ in the normal 
fovea occurs at about 1.5 sec. as 
shown in curve A. The effect of 
light of 550 and 530 mp is to inhibit 
the G component of yellow light, but 
not the R. Light at 430 mu takes out 
some of the R and B, and leaves the 
G intact. A mixture of 430 mp and 
680 my eliminates the R completely 
and leaves the G. Motokawa felt 
that this again demonstrated the dual 
nature of the effect of yellow light in 
the fovea. 

For the parafovea, where he re- 
ported having found a separate 
process (36) in both normal and deu- 
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teranomalous eyes, he concluded on 
the basis of a similar analysis using 
selective inhibition that the Y proc- 
ess is unitary and not composed of 
R and G. However, it is not clear 
from the data presented in this paper 
that this is the case. 

The next report on this matter was 
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Fic. 17. INHIBITORY EFFECTIVENESS or C 
OF THE NORMAL Eye. Ser TEXT. Abscissa: 
ULSE AND THE ELECTRIC SriMULUs 


by Motokawa 
dealt with the 
i to 

light for 

first thing 
measure inhibitory effecti 
related to the 


and Suzuki (67) and 
problem of where, in 
introduce the inhibitory 
reatest effectiveness, The 


veness, as 
R, G, and B Processes, 
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OLORED LIGHT 
THE INTERVAL 
(Moroxawa AND SUZUKI (67).] 


1 

} 
ference in ¢-units between a ud 
mally determined excitation ia 
and that obtained when the inhi i 
tory light was used. An ona I 
will help here. If Motokawa wis af 
to measure the inhibitory effect R 
light of any wave length on thea 
process, the ¢-value taken 1 sec. a 


03 04 05 SEC : s 
E 
ON THE R, G, anp B PROC GH | 


BETWEEN THE INHIBITORY 


d 
5 * y oul? | 
stimulation with white light W^] 


first be found, This would be an 
mum for a normal eye, The be 
identical measurement of g wor aa 
obtained with pre-illumination prio 
ing at a moment .5 sec., ed as 
to the electric stimulus, Mis 
always delivered at precise Yet 
l-sec. mark, The difference i th 
these two values of ¢ would study 
inhibitory effectiveness. Eye 
the inhibitory effect on G 
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` Processes, the same thing would be 


» ser; tect of a 


cone, except that 2 and 3 sec. would 
ut to be used. The interval be- 
cow the inhibitory flash and the 
me stimulus was called the in- 
B electio stimulus (I-S) in- 
ra A 5 was considered positive 
e e ash preceded the current 
Fi egative when it followed. 

gure 17 shows the effectiveness of 
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Stimulation of the periphery, 15° 
from the fovea, revealed a fourth 
I-S interval as measured from a base 
1.5 sec. after pre-illumination. This 
is the locus of the (-time maximum 
of the Y process. This I-S interval 
was at .07 sec. and was noted to lie 
between the R and G intervals. 

At the extreme periphery, 40? from 
the fovea, another optimum I-S 


TABLE 1 


CHAR. 
ACTE 
TERISTICS OF THE BAsIC RETINAL PROCESSES OF NORMAL MAN AS REVEALED 
BY ELECTRICAL STIMULATION OF THE EYE 
[From Moroxawa AND SUZUKI (67)] 


Kind of Retinal True Crest 


Optimum T-S Maximum of 


Time in Interval in 
roces, 
É Seconds in Seconds Spectral Locus 
Photopie Processes 
1.0 0.00 590 my in fovea 
620 my in periphery 
1.5 0.07 585 mu 
i 2 (2-2.25) 0.15 550 my in fovea 
530 my in periphery 
B 3 (2.75-3) 0.35 460 mu 
Seotdpic Process 
2,0* 0.05 520 mp 


* 
This e; 
ex "pen 
below, Xcitation time is properly 4.5 sec., according to more recent measures (49, 51). See 


light 
of 
R, G 5. 630, 530, and 470 my on the 


Of à Us B processes when the fovea 
Upper ica eye is illuminated. The 
enting ieee are the result of pre- 
ately aft € inhibitory light immedi- 
ing | an Pre-illumination and turn- 
lectrice 8t fixed times before. the 
the og Pulse. The lower curves are 
1/20-sec. flash. Both 


ti re 

ES E to the extent that the op- 

n? intervals turn out to be 
, Te; 


> and 
eCtively. sec. for R, G, and 


interval appeared at .05 sec. Since 
this new interval could not be dem- 
onstrated to be affected by the wave 
length of the inhibitory light, it was 
suggested as being due to scotopic 
or rod action. 
Table 1 summarizes the charac- 
teristics of the basic retinal processes 
in the normal eye as shown by Moto- 
kawa’s method using a 2° stimulus 
spot. The authors felt that the time 
relations in photopic vision stood 
together quite well but that the 
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scotopic process was a thing apart. 
Classical attempts to determine 
whether photopic or scotopic re- 
actions are the faster were claimed to 
be irrelevant. The speeds of these 
reactions were shown to overlap, de- 
pending on what aspect of the pho- 
topic process was measured. Never- 
theless, Motokawa and his associates 
proceeded to examine the nature of 
the scotopic process further in several 
recent papers. 

Motokawa and Ebe (49) and Moto- 
kawa, Ebe, Arakawa, and Oikawa 
(51) reported, first, that while the 
t-time curves at the fovea depended 
little upon the duration of pre-illu- 
mination, those at the periphery had 
their maxima shortened by increas- 
ing durations. But the maxima re- 
mained the same if measurements 
were dated back to the onset of pre- 
illumination. This finding was cor- 
related with "on"-type elements 
associated with the rods. Second, 
the true maximum time for the pho- 
topic process was amended to 4.5 
sec., or the slowest in the retina (cf. 
Table 1), Third, when f was meas- 
ured at 4.5 sec. for flashes of spec- 
tral light delivered to a retinal area 
20? from the fovea, the resulting 
-A curve coincided almost exactly 
with the scotopic visibility curve, 

In another paper Motokawa and 
Suzuki (66) continued the attack 
on the quantitative aspects of in- 
hibitory lights. What they con- 


sidered was the way intensity and 


wave length of inhibitory stimuli 
affected the amount of inhibitory 
effect. The experiments were done 
with the optimum I.S intervals for 
the R, Y, G, and B processes as 
described above. The general results 
indicated, first, that inhibition in- 
creased with an increase in the in- 
tensity of the inhibitory light. This 
was true for all of the color processes, 


M Áu———————eá | 
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Second, inhibition was related E | 
wave length more or less the way f i$ 
related to wave length. Therefore, 
the inhibition distribution. core 
closely resembled the physiologi 
sensation curves shown in Fig. E 
Indeed, the maxima of these curve 
were claimed to correspond witl 
the limits of experimental error. 


Microstimulation Studies 


; ied out | 
Two studies have been carried | 


by Motokawa, et al. (50, 52) using $ 


: : ol 
the microstimulation technique 


5 
Hartridge (19) to obtain small -*. 
of pre-illumination. The work id 
electrical excitability reported w^. 
this point had been done with ina 
patches of 2°, Now a pre-illum e 
tion area of 2' of arc was employe 
in, or near, the center of the y 
and at 20? from it. It was found roc" 
in the fovea the R, Y,G, and B n 3 
esses existed as revealed by m 
time and ¢A curves. At the jë 
center, however, no measurab ob- 
response and only a weak B — 0 
served. Near the center, or cis re 
about 1°, the R and G process | 4 


E yon 
sponses predominated, and ne 


2° the Y and B processes took 9*7, | 


The maxima of the three phy 
logical sensation curves obtained and 
the 2? patch had been 585, 550 ^y 
460 my for R, G, and B, respect! oul 
For the 2’ patch these become 520 
in number at about 610, 575: >’, 
and 460 mu for R, Y, G, anent 
respectively. The three-comp? ort 
maxima were observed to axim® 
spond well both with Granit's m spe 
of 600, 530, and 460 my for the "ipe 
tral sensitivity of modulators ax 


hi 


cat's eye, and with the genera! P, py, 


: E un 

ma in the sensation curves fat colo 
numerous investigators 

matching. 


co 
Work at 20° from the fover ien 
firmed the strong Y and B P 
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mo bility and the weak R and G. 
[d espina ema reached from these 
ud was that they confirmed and 

ended Hartridge's observations 


on the nature 
of the fov 
eskeo eal receptor 


Evidence from the Retinae of Frogs 


med E mee is intended to 
W de sults of electrical analysis 
Ex] man eye, no attempt is 
the shi to do other than mention 
ROS that Motokawa and his 
Blade n have done on frogs and 
thet Á. should be noted, however, 
mitted oa have been sub- 
Smeets how that much the same 
can als ips found in human eyes 
(85, "^ a demonstrated in frogs 
method” 6, 57, 61, 63, 79). The 
ag hs cs essentially the same as 
a, = except that the 
action ot excitation now is the 
Optic ob taken from the 
that ikea Barring the difference 
Was Lo of the amphibian eye 
showed gish, the ¢-time curves 
ics ag "^i out the same characteris- 
3 Z human curves. The white, 
time Sü nd B elevations of the ¢- 
the e e could be clearly seen in 
intensity and the dependence of f on 
ena of was evident. The phenom- 
demonstrated tae inhibition were 
P at f in a manner analogous 
nd ER in the human eye. 
scribed b I contrast, to be 
eA. section n subjects in the 
Onses of th a observable in the 
Dh e existen e irogs retina. 

Qüenomena j ce of these and other 
Was , 774 in the nonhuman eye 
inqj,"phasized by M : 
locating an y Motokawa as 
«dica Nas ew the basic physio- 
n Method ae: his electrostimula- 
ang Work b t ps especial interest 
(o) tkahar otokawa, Iwama, 
on mod (63) and Tukahara 
ulators and dominators 


gave results that correspond well with 
Granit's studies. 


Ill. Summation, Contrast and 
Optical Illusions 


The generality of using an elec- 
trically aroused phosphene in in- 
vestigating the effect of photic ex- 


TABLE 2 


SuMMATION EFFECTS IN VALUES OF ¢ FOR 
DIFFERENT DEGREES OF SEPARATION 
BETWEEN STIMULI 
[Moroxawa (41)] 


Angular , ] Summa- 
Separation Sinet Kids Bos 
in Degrees por Spoils Effect 

0 54.5 77.0 22.5 
1 54.5 5.5 21.0 
2 54.5 68.0 13.5 
3 54.5 64.0 9.5 
4 54.5 58.5 4.0 
6 54.5 54.5 0.0 


citation processes was shown next 
to extend to such phenomena as 
summation, simultaneous and suc- 
cessive induction, and numerous 


optical illusions. 


Spatial Summation 


The first paper on summation was 
by Motokawa (41), who studied the 
effect of using, singly and together, 
arrangements of variously separated 
test patches. Pre-illumination with 
a stimulus pattern of four spots 
regularly arranged around a center 
spot was compared with a single spot 
for the effect on f. Each spot was a 
circle of 1° in diameter, and the 
angular separation between the four 
outside circles and the center patch 
was varied. The intensity of the test 
patterns was 1000 lux and the ex- 
posure was .13 sec. Table 2 shows the 
summation effect due to the use o 
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five spots over one spot. Summation 
is seen to disappear when the separa- 
tion in the multiple-spot figure is 

. about 5°. That the amount of sum- 
mation depends upon intensity was 
shown by | separate measurements 
using 5200, 280, and 180 lux. These 
intensities gave limiting values of 
separation of 13.6°, 7°, and 35°, 
respectively. It was pointed out that 
Granit (14) found summation in a 
four-spot experiment, using flicker, 
with a separation of 2° and an in- 
tensity of 100 lux. 

The effect of retinal position was 
measured with one or both halves of a 
circular patch. When both halves 
were used, they were separated by 2°, 
The results appear in Table 3. The 


TABLE 3 


SUMMATION IN VALUES oF f AT DIFFER- 
ENT POSITIONS ON THE RETINA 
[MorokaAwA (41)] 


At Single ^ Double Summa- 
C Patch Patch Bt 
‘enter Effect 
ee n a f 
0 3 69.0 


20 
40 


tn 

Cen 

mn 
nan 
Onu 


intensity was 1000 lux. Here the 
f-values are seen to decrease, but the 
summation remains the same, in. 
dicating a Sreater percentage in. 
crease at the periphery than at the 
center of the visua] field. When the 
intensity was reduced to 8 lux, how- 
ever, the summation effect could no 
longer be seen beyond 10° distant 
from the fovea, 


§ and the Size of the Area Stimulated 


This relationship Was studied at 
1000 lux for the fovea and at 20° 
and 40° in the periphery, The expo- 
sure time was .13 sec. The results 
for a variation in Spot diameter of 
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one log unit are curves of the e 
general shape as the (-log I curves | 
shown in Fig. 6. 


Summation of Colored Light 


Motokawa found scant evidence 
of this kind of summation in an E 
periment in which he had a spi 
field, circular patch of 2° diame 
that could be illuminated with eithe 
one or two colors. Filters were a 
to obtain red (620-740 my), E 
(490-550 my), and blue (410-490 
my) illumination. Stimulation T 
confined to the rod-free area. La 
effect of homogeneous illumi 
tion of the whole circle was his 
increase markedly the ¢-value. T d 
doubling of the area caused f "m 
rise from 42 to 75 for red, from 
to 71 for green, and from 45 to i 
for blue. When the patch was illum 
nated with pairs of lights of dine 
hues, it was found that practically" 
interaction existed when the ÁO 
Were spectrally separated as in is 
red and blue. Some occurred to tof 
the [-value when the pairs lay clo 
together. This is explained by Mosa 
kawa in terms of the three-compor | 
theory on the basis that indivi one 
lights will stimulate more than ar 
Color process when they are P ot 
each other in wave length, but 
when they are widely separated. 

In another experiment Moto i 
(46) looked into the matter of here 
mation by direct color mixing V! 
the stimulus arrangement allow” og 
Separation between the areas Wa at 
light fell on the retina. He plue 
a mixture of yellow (580 my) an antly 
(450 my) produced no signifi ug 
larger values of ¢ than was true ately: y 
the two lights were taken separ agtt 

his was also true when Weve s f 
of 650 and 470 my were mise AE 
concluded that the law of addi id 
normally found for color ien ES fi 
not hold for the physiologica 


kaw? 


S a. 
= A mme o e ENT sm 
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ELECTRIC EXCITATION OF THE HUMAN EYE 


ure itati 
ee ciation as determined by his 
Ah z 
Mr eni general problem that 
cem à treated was that of bright- 
E od color contrast (37). The 
Bits ve cem was a simple extension 
TEM i procedure. What he 
e Is case was to measure ¢ 
ocucing the electric test stimu- 


o——o : 
G| e. o: 
40r X Xx: 


Y 


20 


poffa 1svuquo2 


70 


99 


sively, as indicated in Fig. 18, where 
the results are also shown. € is raised 
when the black stimulus precedes the 
white (upper curve), over what it is 
when white alone is used (lower curve 
—open circles). To rule out the ef- 
fect of adaptation, the screen was 
darkened for 2 sec. before the white 
patch was given. This, as shown in 


Wh 
2Llt 5 
Wh 
Za geet s 
Black 
Wh 
2 Lt 5 
2" 
Dark 


3 4 sec. 


Fig, 1 
*18. Er 
EFFECT or SUCCESSIVE BRIGHTNESS CONTRAST ON THE {-TIME 
Curves, [Moroxawa (37).] 


ter a 
Contrast situation had been 


Bang Yr 

heg ®t pe test spot was seen 

citn êt .05 | ackground of a screen 

luyy* lack es The test spot was 
‘ These no light) or white (84 


Were presented succes- 


the crosses of the lower curye, had 
no effect. The amount of contrast 
was further shown to depend, some- 
what, on the duration of the black 
stimulus, and more particularly, on 
the intensity of the adapting field. 
The contrast effect increased as the 
intensity of the adapting screen was 
raised, since raising the field level 
increased the “blackness” of the 
dark spot. 

Simultaneous contrast was also in- 
vestigated by placing a bright patch 


100 


within a dark, concentric ring. The 
effect of this was to raise ¢ from 13 
to 34.5. The difference in excitability 
in this instance was considered due to 
contrast. 


Color Contrast 


Successive color contrast is shown 
in Fig. 19, where it is seen that if 


0 


white light is preceded by colored 
light, the ¢ maxima occur at times 
corresponding to the complement of 
the colored light used. White light, 
however, has no effect on the excit- 
ability curve of white light. This is 
seen in Fig, 19 (a). Further experi- 
ments showed the Contrast effect 
to be dependent on the intensity of 
the inducing light, but not on that of 
the white test light. 
Motokawa's Supposition, 
forth in this paper (37), was 
optical image formed on th 
produced in the surroundin 


as set 
that an 
e retina 
g area a 
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Fic. 19. EFFECT or Successive Coton Contrast. 


field of induction that could be m 
ped out by his electrostimulus x. 
od. Now he proceeded to dem 
strate this in two papers on retin 
induction (45, 48). 


Optical Illusions 


s 
In the first report Motokawa E 
ured the induced field surroun' 


i 
| 
| 
| 
^ 


— — 


N 


[Mororawa (37).] 3 

ur 
geometrical figures (queres 6 
angles, and circles) and cerie the 
cialized configurations such en 


Hering squares, the Wertheimer qr | 


ary contrast figures, the ring l 
Lyer illusion, and the Lando ul 
(45). The procedure was to Pra? 
an intense, yellow (sodium ape y 
stimulus to the retina in the viti y 
the inducing figure. The pc a de 
this was for 2 sec. Then, a est li V 
lay of 3 sec., a small white i of t 
was presented in different poring E. 
retina surrounding the eee ost! 
low exposure. This secon 


sec | 


el’ l 
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p^ also for 2 sec. Finally, a 100- 
ace Benne pulse was applied to 
cs hs after a second delay of 1.5 
= : e ¢ maximum for the Y pro- 
E or the purpose of finding the 
ral phosphene. Contrast was 
E as before; i.e., by the differ- 
a i us the ¢-value determined 
E. Ege: light and the ¢-value deter- 

Th after the above procedure. 
yc startling finding was that a 
ae of field, as defined by this 
uM measure of a contrast effect, 
ties around a given stimulus 
ho excitability field was 
mum Es the margins of the figure 
ths bourd to zero with distance from 
Sali etre ary. The rate at which the 
"ere a neth declined depended upon 
k the Pn h respect to the boundaries 
Exc the field was measured. 
Mot iis field strength were used 
pee awa for constructing geo- 
Spee Presentations of the gradi- 
or eae ne different figures. 
Surround; b. the shape of the field 
Ut the B5 a circle was circular, 
Was in th eld surrounding a square 
fi € form of a cross, with the 
& off most sharply at the 


met 
ent: 


elg falli 
Corners. i 


T 


h 
then a tapa general procedure was 
rounds A explore the retinal sur- 
above As the illusions mentioned 
fields oe it was shown that the 
tinctive retinal induction were dis- 
‘NVolve, d patterned by the figures 
i otol he suggestion was made 
llus: Kawa that the experience of 
lor y May perhaps be accounted 
tetin; deformations in the fields of 
ure, -pt@duction surrounding a fig- 
to the mi fields may be due either 
Config Sure itself or to some other 
Sith en oiis in the vicinity. In 
“ving d Physiological processes 
si mo , tne retinal image are warped 


hed i 
; naman: isti 
€ illusion, ner characteristic 
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Propagation of Induction Effects 
This very fascinating work was 
continued in the second paper (48) 
on color contrast effects. Motokawa 
at this time introduced some new 
terminology. By direct induction he 
means the residual effect left in the 
same area of the retina by stimulation 
with colored light. It may be meas- 
ured by his electrical method in the 
manner already described; i.e., by 
comparing ý for white light alone 
with ¢ for white light that has been 
preceded by colored light. So if 
yellow light is used, excitability will 
increase in the region of the {-time 
curve where the B process is, or, in 
this case, at 3 sec. Now if the yellow 
light is followed by the proper 
amount of exposure to blue light be- 
fore the test with white light is made, 
the enhancement at 3 sec. disappears 
and the ¢-time curve is identical to 
the simple white light curve. This 
is called neutralization. If the intens- 
ity of the neutralizing blue light is 
too high, overneutralization occurs. 
Motokawa then studied the effect 
of the intensity of the neutralizing 
light in direct induction, and the 
temporal position of the neutralizing 
light with respect to the inducing 
light. With regard to the latter, he 
found that the contrast effect of 
an inducing light persisted for 15 
sec. or more and that the effective- 
ness of a neutralizing light increased 
the later it followed the inducing 
light. 
By indirect induction is meant the 
residual process that exists in an 
area adjacent to the area stimulated. 
If the ¢-time curve is obtained using 
a white test-patch in an area next 
to where yellow light has acted, the 
maximum will be at 1.5 sec., not at 
3 sec., as in the direct induction 
case where the same retinal area is 
involved. This effect may be neu- 
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ELECTRIC EXCITATION OF THE HUMAN EYE 


tralized by a light of the same color 

as the inducing one. 
m previous work (45) had shown 
RES retinal field gradients were 
E eue Indeed, they were 
Ex ly large, sometimes reach- 
m um the area stimulated as 
nadie Es 6°. „BY setting up an 
fime z etector” arrangement in 
m E stimulus lights, Motokawa 
UM owed that the effects of in- 
de aie ae were propagated 
reting cit en of 46? of arc in the 
ses Dass Eo propagation effect would 
Bethea eL rough the blind spot nor 
Sa whit arrier formed by the image 

E e light stimulus. 

Cas area of vision that 
udies n has touched upon in the 
naa as in this section has 
has il which little real progress 
interest Mes in spite of great 
Psychol especially on the part of 
i ea ie The discovery that 
Physiol e alterations in the electro- 
E onsp. of the retina can be 
trast had ae to occur during con- 
Welcome illusion processes is most 
Should aff The verification of this 
to EUM an engaging challenge 
workers in the field of vision. 


st 


IV. s; 
Stimulus Strength- Frequency 
Relationship 


Ith 
o eee been known from work 
imum other than the retina that 
exist at requencies of excitation 
mit - Which thresholds to inter- 
Sst (27 electric stimulation are low- 
hen K p aped curves result 
against l shold current (I) is plotted 
Elo ome frequency (m) (7). The 
a ote are symmetrical about 
Oretic pm frequency and their 
Cusseq ;-4. Importance has been dis- 
(7). a detail by Hill (21), Coppée 
Others, eb: Schaefer (70), and 
(238 ohracher (69) showed in 
teltene the stimulus strength- 
Y curve for just noticeable 
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flicker phosphenes passed through a 
minimum at about 20 cy./sec. These 
data were obtained with sine waves 
for the light-adapted eye. Schwarz- 
(71, 72, 73, 74, 75) verified and ex- 
tended Rohracher's observation that 
only one frequency of maximum 
stimulus effectiveness existed for the 
light-adapted condition. Motokawa 
and Iwama (60) and Abe (1), how- 
ever, have reported three and five 
minima, respectively, for electrical 
thresholds during light adaptation, 
although in another place Motokawa 
reported data on two minima, while 
mentioning three and four (38)» Abe, 
further, stated that the minima ob- 
tained during adaptation to darkness 
were not the same as those found 
during the light condition. Some of 
these results are shown in Fig. 20. 
It is interesting to note that, for Abe, 
the 20 cy./sec. minimum disappears 
altogether during dark adaptation. 
Motokawa considered this essentially 
a resonance phenomenon with the 
most conspicuous natural frequency 
of the eye to be at about 18 cy./sec. 
for the light-adapted condition. He 
offered, in support of this opinion, 
evidence that the period of oscillation 
into which the eye was thrown by a 
sensitizing electric shock was 54.85 
msec. (44). This works out to be 
about 18.2 cy./sec. and corresponds 
well to the strength-frequency data. 

This is the first, and to date the 
only, opportunity available to com- 
pare any of the findings of the 
Tohoku laboratory with those of 
other investigators who have recently 
looked into visual electrostimulation 
problems. It has already been men- 
tioned that Rohracher and Schwarz 
found only one minimum in the 
strength-frequency curve. Gebhard 
(11, 12), using several different wave 
forms, also found but one unequiv- 
ocal minimum. This was at about 
20 cy-/sec. as shown in Fig. 21. 
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The strength-frequency relation- 
ship for the dark-adapted eye was 
studied in considerable detail by 
Schwarz (75). Abe's findings for this 
condition are completely at variance 
with Schwarz' data. Nevertheless, 


DO CATHODAL PULSE 
^ SYMMETRICAL SQUARE WAVE 


ADAPTING LUMINANCE 


10 12515 20 25 
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nothing can be concluded from all 
this. Either there is only one mint 
mum in the stimulus strength-fre- 
quency curve or there are. Wi. 
There are objections to be raised t 
all of the investigations and it is evt- 


COMBINED DATA - 4 SUBJECTS 
9 ANODAL PULSE 


35 45 60 


FREQUENCY (c./sec) 


qk 9 SINE WAVE 
_ 
E 0.9 
2 10 millilamberts 
* F008 
nt. 
co 
o 0.7 
og 
as 0.6 
ac 
[e 
z5 0.5 
Wy 
Eb 0.4 
F 03 
0.2 
O.I 
o3 5 7.5 
Fic. 21. 


STRENGTH-FREQUENCY RELATION: 


SHIP FOR THE LiGHT-ApAPTED EYE. 


[FOUND Bv GEBHARD (12).] 


Abe's supposition that the absence 
of the 20 cy./sec. minimum under 
dark adaptation was due to the low 
electrical excitability of the rods was 
pursued further by Tukahara and 
Abe (80). These authors obtained 
¢-time curves on eyes pre-illuminated 
with intermittent white and colored 
lights of different intensities and at 
different positions on the retina. 
They concluded from their data that 
the natural resonant frequency of the 
rods, when light was acting on the 
eye, was 20 cy./sec. Unfortunately, 


; e 
dent that this problem requires 7 
study. 


V. Measurement of General 
Fatigue 

People have been trying for yea 
to tease an indicator of fatigue O" 
of photic flicker effects (6, 29, 76). 
The success of this effort has bee” 
small. Notwithstanding the poor 
record of using light, Motokawa an 
Suzuki (64) introduced in 1948 ? 
method of measuring fatigue that 
made use of the electrically aroused 
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hos; 
iN ae The procedure was to 
Eine cy./sec. pulses across the 
Seria e manner by now familiar. 
thé PEDES rested condition, 
ined Bs Sı and S; were ob- 
ones € appearance and dis- 
B of flicker, respectively, 
E ilu vd and decreasing the 
i. E tage at a uniform rate. 
A End always to be higher, so 
subtract nce AS, was gotten by 
Ing S, from Sı. Therefore, 


AS, = Si — S. 


cem was then repeated 
; ge to obtain the difference, 
and AS : comparison between AS. 
z as | ow by finding their 
ae —AS, therefore, is 
Ported te E of fatigue that is re- 
ul. e sensitive enough to be 


This 
after f 


Orrelatio 

Boni 

à with Oxygen Deficiency 
à pa 


een um that appears to have 


Oka, en earlier than the above, 
Work E and Iwama (58) reported 
Oxygen electrical excitability and 
Used the eficiency. Here also were 
Ance th appearance and disappear- 
diferenc, poids for flicker and the 
n s ag between them. Measure- 
ight aq ere taken under moderate 
Shamber Peation in a low pressure 
d “valent ver a range of pressures 
situe, to over 20,000 feet of 
While dM he main result was that 
ad isap means of the appearance 
peut ane thresholds stayed 
í a " ame, the former rose some- 
que wh € under low oxygen pres- 
feren €reas the latter fell. The 
at ce between them, then, turned 
ficiency, an indication of oxygen 
A e i and can be seen to be like 
e ors CR referred to above. The 
x the e SO measured the sensitivity 
Xy en ye to light during decreased 

pressure and concluded that 
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their new-found measure of electrical 
excitability was the more suitable. 


Effect of Work 


Suzuki (78) next carried the meth- 
od over into the field of exercise and 
compared oxygen consumption with 
thresholds of electrical flicker. The 
electrical data before and after work 
were expressed in terms of AS—AS.. 
The oxygen consumption was meas- 
ured by conventional methods and 
was expressed as the difference 


0 - 0, 


where Où is the quantity of oxygen 
consumed per minute at rest and O 
is that consumed during work or in 
the course of recovery from work. 
In a series of experiments on the bi- 
cycle ergometer, running and stair 
climbing, the data from the two 
methods ran parallel to each other 
with remarkably small discrepancies. 
Suzuki concluded that the two meth- 
ods were measuring the same thing 
and that AS—AS, was perhaps the 
more sensitive measure. 

A point of difference that should 
be mentioned is that "whereas Moto- 
kawa and Iwama (58) found the mean 
values of appearance and disappear- 
ance to stay the same for reduced 
oxygen pressure, Suzuki's results 
showed that Si and S tended to 
change in the same direction, while 
at the same time their differences 
were changing. The difference, never- 
theless, continued to be the critical 
feature of the measure. 

Suzuki (77) also studied the course 
of AS—AS, during the daily activi- 
ties of workers. Three classes of 
workers, chosen on the basis of the 
estimated amount of fatigue involved 
in performing their jobs, gave the 
results shown in Table 4. The data 
are not extensive, but there is little 
overlap. These findings offered 
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further evidence that Motokawa's 
method was measuring something 
useful and real about fatigue. 


Research on the Method 


- It had been mentioned by Moto- 
kawa and Iwama (58) that the rate at 
which the appearance and disappear- 
ance thresholds were approached 
Seemed to be important in establish- 
ing the value of the thresholds. The 
matter of time was not well controlled 


TABLE 4 


Maximum DEGREE Or FATIGUE IN IN- 
DUSTRIAL WORKERS As MEASURED BY 
MorokKaAwa's METHOD 
[AFTER Suzuxr (77)] 


Maximum 

; Fatigue 
EM Job Examples (Range of 
AS—AS, 

in mV) 

Light Doctor, nurse, clerk, 196-216 

(N=4) designer 
Medium 


Locomotive engineer, 212-380 
(N=11) telephone girl, tele- 


graph operator, etc. 


Heavy 


Stoker, coolie 
(N=5) 


432-635 


in their experiment. The rate was 
controlled manually and the experi- 
menter stopped varying the current 
at a signal from the subject. The 
experimenter’s reaction time, as well 
as the subject's, undoubtedly caused 
a certain amount of overshooting. 
Mita, Abe, and Byonshik (32) care- 
fully controlled such factors in a 
study in which they investigated the 
dependence of AS on the intensity 
of ambient illumination, the fre- 
quency of the flicker employed, and 
the rate of altering the stimulus 
current. They used a motor drive to 
control the rising and falling stimuli 
and a device that, at the subject's 
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signal, recorded where the stimulus i 
value was at threshold. This alin 
nated the experimenter's errors, PN 
of course, not the subject's react 
time. 

The results indicated that the 
measure AS could be analyzed n | 
a factor, S, which is the mean d" 
old (5:--5;/2) and the re K 
time, T, for the minimum stimu E 
They proposed then, the equation 


AS — KS — 2TV, S 


1 is the 
where K is a constant and V is t | 


rate of altering the stimulus current 
There are several psychophys ca 
aspects of the data presented "d 
require more study. For ed 
the frequency of the current pu EC 
must be kept constant, since m 
olds measured at values above 4 "m 
below 20 cy./sec. were observe a 
give somewhat larger measures A | 
AS. This would appear to ies 
that the presence or absence of EE a 
can be more sharply discriminate! p 
20 cy./sec. than at any other in 
quency. Is there a significance E | 
this for the strength-frequency ie 
tion? Another question is: W to i 
should threshold be proportional iod 
the rate at which the current, 
raised or lowered only when adap 
tion is held constant? These are 
afew of the interesting problems ae 
by this analysis, The only safe c0', 
clusion for the use of Motokaw? 
test of fatigue is that AS should 


e 
measured under carefully control | 
conditions. 


CoNcrusiox 


There can be little doubt that th* 
reported work of Motokawa and P .. 
associates is exciting stuff. It rep 
Sents a fresh anq unique approac p 
to vision that appears to promis? 
great things, Unfortunately, thi? 
cannot be saiq Without reservatio™ 
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T 
i cm the Tohoku laboratory 
tee bond pon the rest of the scien- 
so recently, and i h 
volume, that tl i a 
a nodo 7 here has been little 
E AEA rà or visual workers to 
ing it. A o say nothing of confirm- 
findings pliner ac of Motokawa's 
Ulis eaten nnot be made in any seri- 
of his ex until a considerable amount 
«d» lemme has been re- 
case un or modified, as the 
can val, a For the present, one 
good, ] («d that the work looks 
good, "AE -— it almost looks too 
ana att the data of electro- 
a oe that of more convention- 
many A MEHR fit together, in 
A pects, so beautifully. 
out up iem of course, to point 
hese we obvious shortcomings. 
a intrody touched upon briefly in 
9 with tb uction. The first has to 
electrical he method of measuring the 
of volta thresholds. The reading 
ín this gis not the method of choice 
Proper E of work, although if 
Mier on are taken, voltage 
Satisfact ents may be reasonably 
quent poa: For example, a fre- 
tainly redetermination of E, is cer- 
Sequence ded to eliminate the con- 
atiation of voltage changes due to 
Probab] S in resistance. Motokawa 
Not ah does this, although he does 
oe it clear that he does. 
amount rs difficulty concerns the 
in Pres 9f data Motokawa has used 
Dlete table his material. Com- 
are hey es of the measures obtained 
independe given. Consequently, no 
ters ds ent estimate of such mat- 
and | d. variability of measures 
Possible Significance of differences is 
bout ho No statements are made 
o Gane: many measures were used 
Umerg ine any given point on the 
On] us curves published. It can 
Dlotteg | observed that the points 
beg " from the data generally can 
ed very well by smooth curves. 
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Data are always presented as typical 
examples of the measures obtained. 
The extent to which atypical data 
were collected cannot be judged. 
Finally, the number of subjects meas- 
ured is rarely given. Since a more 
complete reporting of the data would 
do much to satisfy critics in many 
laboratories, this matter was referred 


to Professor Motokawa. In two 
personal communications’ to the 


writer he makes the following ob- 
First, he stresses the 


servations. 
importance of thoroughly trained 
observers. In most of his experiment 


he used two or three subjects, and 
two of the most frequently used have 
had seven years of experience. He 
notes that other workers in Japan 
have failed to reproduce his results 
until after adequate, long-term train- 
ing had been given. In this connec- 
tion, he attaches great weight to the 
ability of S to reproduce his thresh- 
olds. Since each threshold determi- 
nation takes a rather long time, num- 
erous measures cannot be obtained. 
A search for quick methods of deter- 
mining the electrical thresholds 
yielded only unsatisfactory results. 
Finally, since he believes that there 
are many kinds of receptors in the 
retina, each with its own electrical 
threshold, great care must be taken 
to be sure the threshold obtained is 
the one associated with the receptor 
process under scrutiny. Hasty 
threshold determinations, some tap- 
ping one process and some another, 
yield values that belong to different 
populations and, hence, cannot be 
averaged in any meaningful way. 
The total work, nevertheless, re- 
mains impressive, and these criticisms 
are in no way intended to detract 
from it. This review cannot be a 
substitute for reading the papers. 
It is hoped that it will merely serve 


7 February 5, 1952 and June 1, 1952. 
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two purposes: first, to arouse some 
interest in the work, and second, to 
urge those workers who have avail- 
able facilities to verify the published 
results. Such study should not be 
difficult, since the technique is clearly 
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reported and appears not to be par- 
ticularly involved. If Monk £ 
work stands, it will unquestiona y 
be one of the most important E 
tributions to the physiology of visio 
in many years. 
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SUPPLEMENT 


Four new papers from Motokawa’s 
laboratory have appeared since this re- 
view was written. Two of these report 
experiments on human subjects and two 
concern the application of the electro- 
stimulation method to the visual proc- 
esses of cats 

Color diagrams. The first Paper on 
humans by Arakawa and Oikawa (1) 
describes the construction of a color 


cal 
diagram from the three physiologic’, 
Sensation curves. It will be remember" 
that these curves are found by measuring 
9r each wave length when the ti! 
after pre.illumination is held at 1, 
and 3 sec, The authors point out t 
the color diagram calculated from t” 
-A data bears a close resemblance 
diagrams constructed from color mixi” 
results. 


y 


ELECTRIC EXCITATION OF THE HUMAN EYE 


Si 
Pà E d ri problem. In the 
d dew otokawa and Ebe report 
“o procedure that grew out of tł 
rk on the stimul ut of the 
relationship (5) re strength-frequency 
Tequencies of d hey found that the 
Produced M MARE current that 
Quency curves : in the strength-fre- 
effects as col also produced the same 
induction colored lights in the retinal 
Peleo ee In retinal induction, 
ple, eae 1. by blue light, for exam- 
Maximum i y white light shifted the 
Ocus iil thie f-time curve to the 
OW it wa y occupied by the yellow. 
Y alternat? Shown that prestimulation 
Y White nis ee of 36 cps followed 
to the MES produced the same shift 
This relati w locus as the blue light. 
indicate a faerie was worked out to 
tWeen 95-5» ene correspondence be- 
and gree 7 cps and blue, 40-45 cps 
60~ «d 47-55 cps and yellow, and 
reached yy, and red. The conclusion 
Tequeney as that the stimulus strength- 
FeVealing Phage is a resonance curve 
retinal E nature of the 
mo, nin, 
Matters e limited conclusion about these 
Tath as reached by Meyer-Schwicke- 
Sentra] a who found evidence that 
Tl distingui peripheral processes could 
here ig iuished by electrostimulation. 
chwi e, 2 minimum in each of Meyer- 
CPS for C d curves. One is at 20 
M €r is apa PAN curve, and the 
Otokawa + CDS for the central curve. 
Shoe ee this as supporting 
a Wever Me findings. In the main, 
Te unl. eyer-Schwickerath’s curves 
fators, te those found by other investi- 
a recent paper by Bouman, 
à n the a and van der Velden 
m Ort of other hand, reports data in 
Tength a single minimum in the 
iden requency curve. 
Cats tg from cats. The first paper on 
(6) Motokawa, Iwama, and Ebe 


Tes 5 F 
ents supporting evidence that 


ho end 
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properly chosen frequencies of alternat- 
ing current play the same role in induc- 
tion as colored lights. The correspond- 
ence between frequency and hue turns 
out to be about the same for men and 
cats. 

The last paper is by the same authors 
(7). Using the method found successful 
with frogs and toads, they report that 
the ¢-time curves for cats passed through 
maxima at 1, 1.5, 2.25, and 3 sec. when 
the pre-illumination was red, yellow, 
green, and blue light, respectively. 
These times became longer when the 
body temperature of the animals fell 
during the experiments, suggesting that 
temperature may relate the mammalian 
response times to the more sluggish 
reactions of the amphibians. 
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THE SZONDI TEST: A REVIEW AND CRITICAL EVALUA 
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The appearance of Deri's Introduc- 
tion to the Szondi Test in 1949 (15) 
made available an organized body of 

eoretical and interpretive postu- 
lates for this technique. Szondi’s 
Experimentelle Triebsdiagnostik ap- 
Peared in 1947 (40) but an English 
translation has become available only 
recently (41). Thus Deri’s text has 


een the primary reference for the 
test in the United States. 


The Szondi Test, as any new Propo- 
sition, in its exploratory phase has 


The problems of mediational ra. 
tionale, validation, and personality 


theory inherent in the Szondi Test 
would i 


In the present evaluation of the 
Szondi Test, the rationale will first 
be examined in terms of the basic 
assumptions regarding the processes 
of test behavior and their psychologi- 
cal significance. These assumptions 
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r ight of 
will then be evaluated initi light 
the available research. Fina y 
will be a general discussion 


: ob- ss 
theoretical and methodological pr? 3 


lems characteristic of 
Such as the Szondi Test. 


THE TEST 


- ta- 
The administration and intern 
tion of the Szondi Test are presente 
extensively by Deri (15). A resent 
scription will suffice for the p 
purpose. 


Administration and Scoring 


The Szondi Test materials En, 
sist of 48 facial photographs o! resentê 
Psychiatric patients, with six rep 


§ sa cate 
tives of each of eight diagnostic e 


con- 
ean 


Paroxysmal phase, hysterics, Pd 
Schizophrenics, paranoid schizop E 
manic-depressives in the dena 
in the manic phases. The test pic iil 
arranged into six sets, each es diag 
One picture from each of the eig istered 
nostic groups.! The sets are admina ae 
successively to the subject with ins and 
tions to select the two “most like fro? 
the two “most disliked” pictures op 
each set. The subject thus has si each 
Portunities to like, dislike, or ignore 
class of Pictures. 
of 24 


: s 
3€. Each category is scored in ter dodi 
intensity (four to Six choices is a "loa! 


jo! 
nd direction of select. 
mbalance of like and 
! Position 


"n" 
2 9f a give, within 
sets is randomized” micategory 


Pp 


; H “unag 
choices yields an 


techniques |. 


THE SZONDI TEST 


lik i i 

Ec joues is a "plus" or “minus” 
e, ; 

E e oT more choices without such 

iens a a ‘ambivalent” score, and 

o choices in irecti i 

t 

an “open” oes) both directions is 
nterpretive in 

à Haina’ inferences from a single 

S liasdvisshi, are considered tenuous 

Beate e. The standard procedure 

trations ics is ten separate adminis- 

at least daily intervals. 


Basic Assumptions 
Szondi origi 
in a originally devised the test 
€ction with his theory of 


geneti 
a determined personality 
postulated that the eight 


dia; nosti 

mr Syndromes of the test 
ereditari] basic drives which are 
fest ily determined. Both mani- 


chs Sila appearance and person- 
Bener, dered to be a function 
leis Structure. The pictured 
P8ychopather, a definitely diagnosed 
known ology and, therefore, a 
ality, Benetic Structure and person- 
test picty € subject responds to the 
E his Er in terms of the relations 
asic dives genetically determined 
S es to those of the pictured 
ubject is picture selections of 
rence ab hus provide a basis for 
Petsonatit out characteristics of his 
" TA Szondi's constitutional 
Account, f to personality probably 
9f the 2 or the summary dismissal 
Bists in Chnique by many psycholo- 
deni S 1S country. However, the 
need hot ae genetic formulation 
(inate 5e argued here since this 
A JS not deemed essential to 

eri nique, 
x Ore en went of Szondi, seems to 
me teri, theory that personality 
vun À Bos are genetically deter- 
Wat Do continues to maintain 
dilecte d onality characteristics are 
n nosti in the physiognomy. The 
re est 3: Syndromes represented in 
lani: est re considered to be extreme 
Sio; ations of personality dimen- 
Present within all persons. The 


the s 
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subject's affective selections among 
the pictures are then due to interac- 
tion between eight need-systems 
within the individual and these needs 
as represented in the pictures. Thus, 
the homosexual pictures represent the 
"tender love” needs, the sadist pic- 
tures represent the “aggressive love” 
needs, etc. The basis of the sub- 
ject’s response seems to be essentially 
nonconscious in that he reacts in 
terms of stimulus qualities of which 
he is unaware. 

As Schafer (35) has pointed out, 
Deri presents a body of interpretive 
hypotheses with a minimal elucida- 
tion of the mediational processes 
existent between stimulus and re- 
sponse. Deri makes the general as- 
sumption that the psychopathologi- 
cal dynamics of the various diag- 
nostic syndromes are somehow com- 
municated to the subjects through 
the medium of the test pictures. This 
general assumption embodies a num- 
ber of important considerations. 

The dynamics of diagnostic syn- 
dromes are assumed to be well estab- 
lished, with essential agreement as to 
clearly differentiating characteristics. 
These postulated dynamics are 
further assumed to be identical and 
equally well represented in all pa- 
tients having a given diagnosis. Such 
faith in nosological clarity is not 
generally maintained in psychiatric 
practice and research. 

That certain internal psychological 
states are reflected differentially in 
physiognomy has not been demon- 
strated. Deri seems to have created a 
paradox in adapting the test to a 
nongenetic formulation. In rejecting 
Szondi's genetic postulates she has 
dispensed with the assumption of 
constitutional origin, which is the 
essential link between personality and 
physiognomy. Although Deri's for- 
mulation of mental illness and per- 
sonality has been more generally ac- 
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cepted than Szondi's, the role of 
physiognomy in her Schema is more 
obscure. 

The assumptions of nosological 
clarity with unique physiognomic 
manifestations are essential to Deri's 
hypotheses of the significance of reac- 
tions to various picture categories. 
The assumption is that each category 
has a unique stimulus value, an im- 
plicit and unverbalized associated 
meaning which forms the basis of 
the subject's affective reactions. 
These associative stimulus values 
must be generally constant in order 
to warrant the use of comparative 
inference. 

Another basic assumption is that 
the subject makes his picture selec- 
tions on the basis of personal affective 
reactions to the associated stimulus 
qualities. The forced-choice struc- 
ture of the test defines individuality 
in terms of particular selection from 
limited alternatives. The existence 
of any cultural bias in favor of cer- 
tain responses will tend to produce 
Stereotyped affective reactions rather 
than choices of individual signifi- 
cance. Therefore, the pictures within 
any test set should have essentially 
equivalent group affective values. 


Personality Inference 


The essence of validity for any 
projective technique is the descrip- 
tive or predictive accuracy of the 
interpretive hypotheses derived from 
the test behavior. 'The validity of 
such inferences can only be demon- 
strated when the hypotheses are 
stated in a testable form. Are the 
Szondi hypotheses capable of syste- 
matic investigation? 

Deri sets forth certain general 
hypotheses about test behavior. Fre- 
quency of selection within a given 
category of pictures is considered a 
measure of the extent of tension 
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within the need-system represented: 
Thus, the absence of -—— M 
given category indicates an a "d di- 
of need tension due to some es 
ate release, or a more enduring n 
dency to satisfy the need Bun F 
ly. Conversely, a high tenen d. 
selections within a category in M Ls 
an existing tension within the ice 
system. The role of this age 
in the personality will be re E 
in the manner of selection. hin a 
dominant “like” selection = o 
category is due to some proces ac 
identification with the need, or HE 
ceptance of it. Predominant some 
like” selection is then due to re 
kind of Samedi HRS. o rhe 
jection of the particular aer slike 
presence of both “like” and sent 
choices within a category repre the 
internal conflict in regard to 
need. to 
The foregoing hypotheses apply 
the interpretation of a single i 
and form the basis for the wo 
portant interpretive engem, f 
the consistency or variability 
choice patterns within a seri Tes 
administrations. The Szondi the 
is unique in this focus we 
personality as a process. Categ m 
With unstable selection patt ol 
represent the more unstable area? 
Personality in which symptom ely: 
mation is to be expected. Converse, 
consistency of test behavior is M 
expected only in those categ jer 
which are representative of the sta... 
core or basic need-systems Wit 5 
the subject. The test is thus p 
amenable to the traditional measure, 
of reliability, but requires rather t 
Systematic study of unreliability. 
he body of interpretive hypot p 
ses for a given technique is an st 
relate the particular te 


to more generalized CÓ 4 
cepts of behavior Or personality. Th 
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d we mS forth by Deri presents cer- 
coim i in this regard. The 
it the sa hypotheses are couched 
vile guage of depth psychology 
bral specification of the pheno- 
ae onte of the concepts 
iain &nowledge of their rela- 
Deiis e to observable behavior ap- 
PT Kosar to validation. Herein 
mat a that slippery, evasive 
that the of pragmatic validation 
gloss: clinician sometimes em- 
ambision it works.” The vague, 
the aa [e generalized nature of 
things be. ypotheses results in all 
int ing true of all people. The 


erpr Ñ 
[a ed is often left with proposi- 
rather tha, multiple application 


* Mes idiosyncratic reference. 
terial will plastic nature of case ma- 
alized gt tend to support such gener- 
the Spur DAR Of course, there is 
Pretation i. that individual inter- 
Ordering ^ actually a process of 
Classes 8 data in terms of known 
Sept Po that, therefore, the con- 
eall unique” personality is 
nique “eee Nonetheless, a nde 
iVidualite purports to describe in- 
Vidua] į y must describe the indi- 
tion tie terms amenable to valida- 
for an'e external criteria. The need 
tionship icit statement of the rela- 
to overt ei hypothesized dynamics 
x58 been ehavior in given situations 
1 her re well stated by Ainsworth 
tio, cent discussion of the valida- 


$ pri SUME. 
niques oe of projective tech- 


Review or RESEARCH 


he 
ae review is intended as 
terms S ecu of the Szondi Test in 
Stigati the studies purportedly in- 
Or the ing either the basic rationale 
the loger HERE hypotheses of 
bibliogr nique. For a comprehensive 
eccrine including expository 
ions and case illustrations, 
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the reader is referred to David (12). 

Validation of any instrument for 
personality assessment such as the 
Szondi may be approached in es- 
sentially two ways: (a) A trial-and- 
error method of empirical investiga- 
tion can be employed, whereby the 
body of interpretive hypotheses is 
gradually verified, altered, or re- 
jected.? Obviously a tortuous proc- 
ess, requiring patient exponents and 
critics, this method has the inherent 
pitfall of convenient memory. The 
“correct” hypotheses are readily rein- 
forced, but the “incorrect” ones tend 
to die a lingering death without any 
adequate diagnosis of the ailment. 
This approach has characterized 
much of the research to date on 
projective techniques. (b) The prob- 
lem can be attacked at its source, 
namely, the adequacy of the basic 
rationale underlying the body of 
interpretative hypotheses. Note 
that this approach does not eliminate 
the necessity for empirical validation, 
but is concerned with the prior ques- 
tion of whether the technique is 
actually capable of validation. The 
writers’ point of view is that any 
technique purporting to reflect per- 
sonality must have hypotheses based 
upon à demonstrable rationale. Ac- 
cordingly, those studies dealing with 
the process of interaction. between 
subjects and the Szondi materials 
will be considered prior to the studies 
of clinical validation. In this way 
any evident limitations of rationale 
may help to illuminate the results of 
inquiry into the interpretive hypothe- 
ses. 

The only previous review of the 
Szondi literature is a brief survey by 
Guertin and McMahan (22. All 
research covered in that review is con- 
sidered in the present appraisal. 

3 Sometimes referred to as the method of 
successive clinical predictions (33). 
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Studies of Basic Rationale 


Investigations of the mediational 
assumptions inherent in the Szondi 
Test have dealt mainly with two cen- 
tral problems: the adequacy of the 
test pictures for communication of 
personality characteristics, and the 
assumption that picture selection is a 
function of individuality. 

Content values of the test pictures, 
As previously noted, a number of 
subassumptions are involved in the 
central mediational assumption of 
the technique, which is that the sub- 
ject reacts to the personality of 
PSychiatric patients through the 
medium of facial photographs. 

Fosberg (17) and Rabin (31, 32) 
have studied one aspect of this 
problem, the identification of diag- 
noses from the pictures, The results 
are in essential agreement and are 
best illustrated by Rabin. He found 
that both untrained and trained ob- 
servers did Significantly better than 
chance, with the latter group superi- 
or. Naive subjects tended to im- 
Prove with increased knowledge of 
Psychiatric disorders, The initial 
significance and subsequent improve- 
ment are both due largely to correct 
identification of the homosexual and 
manic pictures. Rabin concludes 
that physiognomic clues are impor- 
tant, that there is a need to calibrate 
the observer's ability, and that the 
findings tend to Support the Szondi 
pictures as meaningful stimuli. 

Identification by the use of diag- 
nostic labels is appropriate as a study 
of the Szondi rationale of associated 
meanings only in so far as the dynam- 
ics implied by the labels are clearly 
understood by the observer as the 
hypothesized ones. The existing 
semantic confusion, ambiguity, and 
variability of nosological classifica- 
tions do not appear to be carefully 
resolved in the present instances. 
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Rather, the Szondi pictures. p 
here been examined for their 4 
Propriateness to the observer's E. 
known nosological frame of re! 
ence. x 
Szondi reports that the con 
cability of the particular test m m. 
was established by means ol A 
associations to a wide sampi R 
pictures for each category. ont 
producing responses most ee. 
ate to the category rationale Mi 
then selected for the test. De 
trates this procedure somewhat S RE 
ly in her chapter on “Experime T 
Factorial Association" (15, pp: B. 
24). Unfortunately, she give ater 
indication of any control for r 
bias. e 
Wallen (44) has studied the oe 
lus values of the catatonic (k) a 
paranoid (5) pictures by having vate 
jects select the most approp a 
characteristics for each piotre E. 
a list of thirteen trait pairs. He Ee 
no difference between the two votes 
gories as to the proportion of Me. 
given to any trait, but there was more 
suggestion that k's are seen as less 
"tense" and "inferior," and ures 
"dominant" than p’s. The p M" 
were reclassified for further wo 
according to muscular tension. de 
Perceived as contracted "were nd 
scribed as more “self-centered” Be 
the relaxed ones as more “kind sa 
“optimistic.” The latter group 
Pictures showed greater “like” se of 
tion in a related study. Wallen ae 
cludes that the Szondi Test requi" x 
a frame of reference based up 
learned approach.avoidance tende? 
cies in regard to given facial chà t 
acteristics. This study cuts to Rx 
Problem of appropria E 
ues, although it is sont 
d by the various meaning 


be assigned to tren 
names by different judges. However 


the results do question the adequacy 


what limite 
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TER Be option that all pictures 
ae egory have a given mean- 
K 
ene and Borstelmann (27) re- 
ae zondi’s experiment of free 
E ord to the pictures and sup- 
fe Tp _ this procedure by match- 
E ou in to personality de- 
nostic c s tor each of the eight diag- 
Meaty, Ov pups Interjudge agree- 
of the 4 0 to 90 per cent for rating 
Propria, Ssociations in terms of ap- 
the E to the eight dimensions 
cisions st. Subsequent panel de- 
joa enin in associative va- 
rived A ich agreed with those de- 
Sut i matchings by subjects in 
22 ot d. 8 pictures. However, only 
Pothesize valences were those hy- 
cally ace by Szondi. The empiri- 
wo cesignated “homosexual” and 


nic" P 
greg, Pictures showed very high 
zondi with those designated by 


agreed” i hile the epileptic pictures 
empirically Y poorly (out of nine 
One Ditu. derived valences, only 
e vest was actually an epileptic). 
Present sti igators concluded that the 
not E materials of the test 
Of a Dro isfy the basic assumption 
ing Plate communality of mean- 
tion k " categories. A redesigna- 
Math em lé pictures in accordance 
Eolo, Prteally demonstrated as- 

ete and was suggested. 
some as been much discussion 
“election Study of the bases of picture 
the Perce} Some have suggested that 
"Xpreggi €ived nationality, dress, facial 
ture c a etc. may influence pic- 
the pera This is in contrast with 
Ro ot i-Deri view that the cate- 
pining ae disease is the deter- 
avid Gace in picture selection. 
) questioned his subjects 


a 
Associat; 
S t aes valence is a term used to refer 
ents White ee cluster of associative ele- 
of ion ires are produced by a specified popu- 
Pictures ponse to a given picture or group 
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(paranoid schizophrenics and stu- 
dent nurses) about the identity and 
nationality of the pictured patients. - 
He found that the psychotics were 
more prone to accept the pictures 
as familiar personages than were the 
nurses. Both David's procedure and 
his discussion of results fail to deal 
definitively with his stated problem 
of peripheral versus dynamic bases 
of selection. The findings of this 
study do not indicate just what 
factors actually determined the selec- 
tions of the subjects. 

Blessing, et al. (3) have investi- 
gated the specific effects of clothing 
and background characteristics of the 
Szondi pictures upon affective selec- 
tion. They found that elimination of 
all photographic elements except the 
head produced no change in selec- 
tion patterns for group administra- 
tion to college students, but resulted 
in significant group changes for indi- 
vidual administration to psychiatric 
patients. This study is an excellent 
example of the confused and non- 
definitive experimental design that 
is frequent among studies of projec- 
tive techniques. Different subjects 
are used under different conditions 
with no explanation or attempt top. 
reconcile these uncontrolled elements. 
An explanation of the obtained results 
in terms of clothing differences among 
the categories completely misses the 
main problem—the meaning that 
these characteristics convey to the 
subjects. The assumption that the 
stimulus values hypothesized by 
Szondi are valid is gratuitous. 

In summary, there is positive evi- 
dence that some of the test pictures 
do communicate the qualities hy- 
pothesized by Deri, especially in the 
homosexual and manic categories. 
The specific elements of mediation 
are unknown. Only two of the eight 
Szondi categories seem to have the 
stimulus values appropriate to the 
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rationale. The failure of the remain- 
ing categories to communicate ap- 
propriately raises serious questions 
regarding the use of the test as pres- 
ently constituted. The suggestion 
has been made that materials may be 
restructured in terms of empirically 
demonstrated stimulus values. Thus, 
the crucial point is whether subjects 
in general respond to a given picture 
as of manic quality, not whether the 
patient pictured is actually a manic 
or not. Finally, there is some evi- 
dence that such elements as facial 
muscular tension may contribute to 
particular associated meanings. 
Picture selection and individuality. 
In addition to the assumption of ap- 
propriate content values there is the 
assumption that picture selections 
are due to individual reactions to the 
content values. Harrower's (23) col- 
lection of some 1300 profiles from 
neurotic and nonclinical subjects indi- 
cates the existence of popular selec- 
tions, most of them common to both 
types of subject. Such Stereotypes of 
selection must be explained either 
by positing a communality of need 
Structure within the group or by at- 
tributing the choices to culturally 
biased reactions to certain physiog- 
nomic or pictorial characteristics. In 
order that the test provide a maximal 
opportunity for the expression of 
individuality within the group, the 
alternatives for selection should have 


essentially equivalent group affec- 
tive values. 


Since interpretation is b 
reactions to categories of p 
pictures of a given Category are 
assumed to have equivalent selective 
significance. Guertin (19) found that 
selections from a single set were 
highly reliable, but reactions to the 
same category in different sets showed 
no better than chance agreement. 
He concludes that the subjects re- 
spond to specific pictures rather than 


ased upon 
ictures, all 
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to categories as presently hypothe ! 
sized. : 
The inadequacy of the assumpti 
of intracategory equivalence va 
further demonstrated by cu 
(21) in a factor analysis of prefere 
ratings for two pictures from e. 
category. The resulting fac ie 
showed no relationship to test de 
gories, indicating that none oi sen 
category pairs showed  consis 
preferential reactions. the 
An interesting approach to 
lence has been employed by Lu 
and Malloy (28). They hypothesize 
that selections of pictures of the E 
category should show more posi dif- 
relationships than pictures from cols 
ferent categories. Single gu 
were obtained from 100 prycbia e 
patients. All possible pairs of pic s 
from each category were compa na 
in a chi-square analysis of like, ory 
like, or not selected. No € ; 
had all members positively rela a 
while all had certain positive E 
relations, although no more The 
might be expected by chance. tion 
conclusion was that the assump 2d 
of intracategory equivalence is 
tenable. . ari- 
The problem of affective be. E 
ability of the stimuli has also S ril 
up in studies by Guertin (20) h 
Davidson, et al. (14) compar, 
selections of Szondi pictures vA 
culturally more familiar pic e 
Guertin found that roughly comP ed 
able United States pictures evidenc di 
variability equivalent to the Szo d 
pictures when independently ranke 
as to preference. He concluc^ 
that some of the stimuli are Hund 
nostically better than others sin 
they produce greater variabilitY* 
Davidson, et al, report similar result? 
demonstrating certai 
tions for both S 
pictures. 
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tity of preference ranking 
seem to be a desi 
Tee a wee a esirable but 
Cre E riterion for stimulus 
dendes 2 quivalent central ten- 
Sentia dese also essential. The es- 
i | requirement is equi- 
ae sey each set, not equiv- 
test sst ie oi est pictures since each 
ie ori given separately. There- 
Miser T intraset comparison will 
with iy question. The contrast 
vant cai pictures seems irrele- 
UeS are c S associative stimulus val- 
tro]" Considered. Guertin's "'con- 
less ein actually show much 
irectly pae when compared 
cue e the Szondi pictures. 
zondi ches uertin's rankings of the 
qe ures do provide a basis 
etials sin cturing of stimulus ma- 
boves: ce the present arrangement 
b. adequate. 
os most definitive studies of 
Ported h stimulus values are re- 
Orstelm Szollosi, et al. (39) and 
Zollos; i and Klopfer (5). The 
es from oup analyzed single pro- 
the normy Stetogeneous sampling of 
tion for al, Le., nonclinical, popula- 
Patterns individual picture reaction 
Pictures au found that the six 
ere not e any given test category 
Selection similar enough in affective 
f equis, m justify the assumption 
berg. «S among category mem- 
Choice wi limitations of a forced 
à psi i where the stimuli 
Ut in ie strength are pointed 
ar em at interpretive inferences 
Vidua anded even though the indi- 
Sroup oe are equivalent to 
that th ereotypes. They conclude 
€ither e stimulus materials should 
^s restructured for category 
ate -— or else used for reac- 
ii pictures. 
ted th ann and Klopfer demon- 
tion valu at individual picture reac- 
inherent es are not a function of some 
stimulus quality (as assumed 
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by Deri) but are actually relative 
values dependent upon the stimulus 
configuration of a particular test 
set. Affective ratings of the 48 indi- 
vidual test pictures by 400 college 
students revealed no consistency in 
median affective values within test 
sets or among members of any cate- 
gory. The test sets were then recon- 
stituted so as to more nearly ap- 
proach equivalence of affective stimu- 
lus values. Thus, the most liked pic- 
tures of each category Were assigned 
to one set, the most disliked to an- 
other set, etc. The popular trends of 
selection were significantly reduced 
with the reorganized test materials. 
However, categories still differed 
markedly from each other in the 
general level of affective pull. 

This raises a fundamental, and 
possibly insoluble, problem in the 
use of the forced-choice technique 
for the Szondi pictures. Szollosi, et 
al. infer that discrepancy in prefer- 
ence values indicates differential pic- 
ture qualities. Wallen found that 
distinguishable stimulus qualities 
were related to divergent affective 
values. Therefore, existing evidence 
suggests that the very stimulus 
qualities that produce distinguishable 
associations also produce divergent 
affective reactions. If so, then the 
forced-choice structure will not reflect 
the desired individuality of response, 
since the alternatives for selection 
are unequally biased. Of course, both 
the Wallen and the Borstelmann an 
Klopfer findings are limited to the 
circumscribed population of college 
students. But Harrower's studies 
with noncollege groups show similar 
selection stereotypes. Even if the 
results should subsequently prove 
to be due to the peculiar need struc- 
ture of college students as a group, 
the detection of individuality within 
the group is still questionable. hus 
the present test structure would 
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yield only group, not individual, 
identification. 

In summary, the necessary struc- 
tural requirements of the Szondi 
forced-choice technique as a device 
for the reflection of individual unique- 
ness do not seem to be adequately 
fulfilled at present, nor even capable 
of fulfillment. Such a framework 
assumes that selection of pictures 
is due to the particular need Structure 
of the individual. To the extent that 
responses are determined by group 
bias, the expression of individuality 
is necessarily restricted. The pres- 
ence of persistent "picture pulls" 
within the present test structure has 
been clearly demonstrated, Further- 
more, the establishment of equivalent 
selective significance among the test 
categories seems highly improbable 
Since associative and affective quali- 
ties are not independent. Thus, 
pictures of demonstrated "manic" 
quality are generally liked while 
those of “sadistic” quality have 
generally negative values. 


Studies of I. nterpretive Hypotheses 


The studies reviewed above have 
not been concerned with interpretive 
hypotheses, but only with the ques- 
tion of whether the technique is ca- 
pable of validation. With the limita- 
tions and deficiencies of the Szondi 
rationale now set forth, the studies 
dealing with interpretive hypotheses 
may be more rigorously appraised. 

Normative studies. Deri makes 
many statements of genetic and socio- 
economic trends as illustrations of 
interpretive hypotheses, A number 
of studies have reported Picture selec- 
tion patterns for various groups. 
Hill (25), Guertin (18), and Fosberg 
(17) have analyzed Szondj Test be- 
havior in terms of deviations from 
chance phenomena. Cohen (7) pro- 
vides an excellent didactic presenta. 
tion of the chance probabilities for 
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each type of category selection (plus, 
minus, etc.) with any given frequency 
of choices for the category. " 

Guertin compared profiles of ho 
tal attendants with those d 
by random numbers. He found n 
difference in frequency of catum 
choice or in positive selection, e. 
negative selection and intrach sae 
imbalance for the subjects, and m 
ambivalent selection within E 
gories for the chance profiles. a 
concludes that frequency of selecti E 
is not indicative of et 
that ambivalence is indicative 2 
stability rather than conflict, n 
that negative selection is most is 
flective of tension. The hypo 
under investigation here is that di i 
ent states of underlying need t 
Sions are reflected in differents 
picture selection patterns. ue; 
study invokes a hidden assumption © 
the existence of the appropriate neag 
tensions, since there is no exte 
criteria of such tensions. Furth 
there is no indication of the bu. 
of homogeneity or heterogene ia 
the group in regard to the varia E 
under consideration. Therefore, id 
only justifiable conclusions Mor 
seem to be that hospital attendan" 
can be characterized by certain neg j 
tive and unbalanced category S. 
tions. Whether these character i 
are peculiar to the attendant poP 
lation is unknown. 
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upike' 
Fosberg compared category "like. 


and "dislike" patterns for a norms 
and a patient group with chanc 
Probabilities.* The results indicat? j 
that both groups differed significant 

from chance selection but not from 
each other. The conclusion is draws 
that the psychological factors 2 
work in the test behavior are not 
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* Fosberg's miscalculation of probabilitie 
has been pointed out by Cohen in a recent 
note (8). 
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t individen category, vector, 
erns of 4 ual. picture selection pat- 
Chance 1066 college students with 
terng. Probabilities of such pat- 
Patterns a found that most choice 
parce, iem significantly from 
à at failu Owever, he points out 
le test of chance to account for 
Vide an. Phenomena does not pro- 
PSYcholon: information as to what 
at Elcal forces are actually oper- 


se. ; 
n CN ri's concept of need-ten- 
(ete i Hil neither verified nor re- 
male, 4:4 l did find that males and 


s 
on o E ered significantly in selec- 
au c e n (homosexual and sadis- 
the hie and cyclic (depressive 
k © Soure Categories) pictures, but 
nown, © of these differences is not 


he à 

t é 
; (Ported c. extensive normative data 
is ose date are in Harrower's 
Te 00 nor t of single profiles for some 
o tds a als and neurotics. She 
eas Sele, € distributions of the vari- 
SVera Ction patterns for each of 
Towe designated subgroups. Har- 
merely states results without 
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any discussion of pertinent Szondi 
hypotheses. 

Deri makes repeated reference to 
certain syndromes of category selec- 
tion with the implication, of correla- 
tion of choices between the pertinent 
categories. Borstelmann (4) analyzed 
single profiles of 400 college students 
using a group administration, and 
found no evidence of covariation be- 
tween any pairs of categories hy- 
pothesized as having a consistent 
relationship. Thus, the occurrence 
of a given combination of categories 
is no greater than would be expected 
by chance. There would seem to 
be no justification for the inference 
of common elements among certain 
categories. Borstelmann's results 
further indicated no sexual differences 
in choice patterns; a predominantly 
positive selection of paranoid and 
manic pictures; à predominantly 
negative reaction to hysteric, cata- 
tonic, and depressive pictures; and 
more variable selection of homo- 
sexual, sadist, and epileptic pictures. 
Although some support was evident 
for Deri's characterization of a young 
adult population, the choice patterns 
in the paranoid and depressive cate- 
gories were opposite from those 
hypothesized. ; 

Cole and Roberts (10) gave a 
group administration of the test to 
50 students of introductory psychol- 
ogy at ten consecutive class sessions. 
Most of the pictures elicited a general 
positive or negative, rather than vari- 
able, reaction from the group. There 
was no consistency in group reaction 
among category members. There was 
some evidence of sexual differences 
and support for Deri's statements of 
trends. There is unfortunate con- 
fusion here between group and indi- 
vidual trends, as well as between 
stimulus and response consistency. 
Cole has not provided the crucial 
analysis of his data, the consistency 
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or fluctuation of group and/or indi- 
vidual responses to the test materials. 
Consideration of the data as 500 
single profiles tends to obscure the 
behavior most meaningful to Deri's 
hypotheses regarding temporal ef- 
fects. 

Helme (24) did a factor analysis of 
category intercorrelations for single 
profiles of 72 young adults. Cate- 
gory selections were expressed in 
terms of “directive scores" (algebraic 
sum of plus and minus choices, re- 
gardless of loading). A simple cluster 
analysis resulted in “a major cluster 
for both males and females, compris- 
ing the sexual (homosexual and 
sadist) and ego (catatonic and para- 
noid) categories and the hysteric 
category attached to the sexual cate- 
gories" (p. 5). This and other clusters 
are interpreted in accordance with 
Deri's hypotheses. Note that Helme, 
in contrast to Borstelmann, found 
both category intercorrelation and 
sexual differences. The contradictory 
evidence may be a function of the 
method of analysis.  Borstelmann 
used a chi-square test of covariation 
for the four main scores of Deri (plus, 
minus, ambivalent, open). Helme's 
algebraic sums offer finer distinctions 
of category selection but at the same 
time combine in a single score several 
of the patterns used by Deri. This 
extended scoring schema may offer 
potentially more meaning for test 
interpretation, but it is not appropri- 
ate to Deri's hypotheses, 

Finally Spitz (38) briefly reports 
on some of the results from a study of 
110 Swiss kindergarten children. Al- 
though she notes that the children's 
choices are strongly affected by such 
peripheral factors as beards, the 
validity of dynamic sources for pic- 
ture selection are taken for granted. 
Thus, test results differing from 
Szondi's results with Hungarian chil- 
dren are interpreted as personality- 


L. J. BORSTELMANN AND W. G. KLOPFER 


cultural variations. There 1$ no 
parent recognition that the sti niet | 
properties of the pictures may J 
for the two groups. 4 

In summary, the evidence 1s e 
clear that chance does not EU na 
for Szondi Test behavior but "E. 
ture of the psychological pem 
work remains somewhat © "v 
The accumulated results of tes ficult 
havior for various groups are e 
to appraise owing to a lack $ twee! 
fication of the relationships hari 
the test variables and known m (est 
teristics of the groups. Use vie E 
hypotheses to explain the - e 
does not provide critical evide 
the validity of these hypothe ook 
method of empirical groups a9 nave 
of hypotheses would seem s 
value only to the extent t re n 
groups are clearly differentia = 
regard to pertinent character 
Unspecified overlap — rela- 
groups will tend to obscure th selec- 
tionships between variables. know? 
tion of subjects who have x 
characteristics clearly relevant 
specified test variables woul us 
to offer a more definitive app e 
to the investigation of interp 
hypotheses. : be- 

Stability and variability of + Ye 
havior. As previously indicate A 
traditional correlational conce. ap” 
psychometric consistency is no ex 
plicable to phenomena involving ity: 
pectations of change or varia e d 
Deri hypothesizes that the exten oof 
location of change in test beba ria" 
are reflections of intrasubject V4 
bility. h 

Cole (9) compared initial and p 
sequent protocols for 86 college $” 4 
dents. Seventy-four subjects (ve | 
change of direction for two to K 
of the eight test categories. 2 
changes were mostly of a minor ™ í 
ture, with few actual reversals ^ 
direction within a category. No cate 


= 
: $5 
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gd more changeable or stable 
i dur ers. Cole merely con- 
EREA a aingie Szondi profile is 
deal Ge a . However, these results 
hatin a pport the proposition that 
ly stabl re not reflect such relative- 
Pa ok unctions as cognitive proc- 
te the tr Es therefore, not reliable 
Sele aditional sense of the word. 
Prnt ur question is whether 
qose ren in test behavior 
unction gfully reflective of subject 

T or merely fortuitous. 
in test pipa that fluctuations 
Nu dien nw are due to intrasub- 
ing gen ility, greater variability 
patholo erally more indicative of 
( A David and Rabinowitz 
a ministrati series of six individual 
phrenic ions to 20 paranoid schiz- 
Szondi 1 and 20 student nurses. A 
Püted a a aoility Score was com- 
ons (lik e basis of successive reac- 
Vidual ke, dislike, ignore) to indi- 
h Mr ie 'The patient group 
but not eqni greater variability, 
, Althou LY specific category. 
limited = this study represents 2 
results Meer um it seems that the 
hypothesi d to support the general 
Ween ane the relationship be- 
test Aor ology and instability of 
Ypothe. formance. However, the 
Schizo es of greater instability of 
( ee in the ego vector 
is not Dee and paranoid categories) 
ability orne out. The greater vari- 
May hes psychotics’ test behavior 
Stabilit attributed to a general in- 
to ¢ "d of functioning rather than 
Sized p specific dynamics hypothe- 
analysis Deri. David's method of 
Dic a reaction changes to specific 
Use it s particularly profitable be- 
Sumpti avoids the unwarranted as- 
lence ion of intracategory equiva- 
e stimuli. Thus, test change 
Min" appraised in terms of any 
Strap us groupings that have demon- 
le significance. It would be in- 
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teresting to analyze the results fur- 
ther. Is the group difference due to 
more variable reactions to certain 
pictures? Is there any consistency of 
reaction to pictures within existing 
categories? 

The relation of test change to 
change in overt behavior has been 
carefully studied by Paine (30). Six 
test profiles given at two-day inter- 
vals to 30 functional psychotics were 
daily ratings by at- 
tendants on à 15-item behavior scale. 
Test change was expressed as differ- 
ences in choices for each category, 
divided into five gradients of change 
comparable to i There 
were no relationships between be- 
havior and test 
with the greatest test change were 
not consistently more unstable or 
severe in pathology. 
were not related to overt 
The open-ambivalent ratio for the 
test series was not indicative of either 
pathology Or control. Finally, the 
extent and kinds of change were not 
different from an independent group 
of college students. 

‘These completely negative results 
must be due to either inappropriate 
study design or inadequacies © 
basic hypotheses. If one argues that 
the overt behavior observed herein 
is not relevant to the personality 
characteristics reflected in the test, 
then one is bound to specify more 
adequately the phenotypical refer- 
ents of the hypothesized variables. 
Meanwhile, the results must be in- 
terpreted as casting some doubt on 
existing hypotheses about the test. 

An interesting approach to à syste- 
matic investigation of unreliability 
has been suggested by Holt’s (26) 
study of intra-individual covariation 
for a single subject in twelve ad- 
ministrations of the Szondi Test, 
Murray's * Mind-Reading" test, and 
self-ratings on à 130-item question- 
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naire. Numerous "significant" cor- 
relations (.70 and greater) between 
fluctuations are reported. The per- 
tinence of such methodology to the 
intricate problem of reliability and 
validity in personality measurement 
is discussed by Holt. However, in 
the absence of more precise specifica- 
tion of the relation of test behavior 
to the total functioning of the indi- 
vidual, evidence of covariation among 
assessment techniques will constitute 
only presumptive validity of the test 
hypotheses, 

Cahill (6) infers from Deri’s ex- 
Position a hypothesis of greater intra- 
individual complexity and hence more 
variable test behavior for individuals 
of higher intelligence. He found no 
differences between high school stu- 
dents of low average and superior 
IQ's. Test change (five administra- 
tions) was expressed in terms of any 
change of choice patterns as a per- 
centage of total possible change with 
a given category. This method of 
measuring change in test behavior 
allows for an element not controlled 
by other Procedures, the actual 
freedom for alteration which is not 
equivalent for all patterns (plus, 
open, ambivalent, etc.). However, 
the basic hypothesis of the study 
seems to be a misinterpretation of 
Deri's position regarding level of 
intellectual ability. Differences in 
intelligence lend interpretative quali- 
S but are not 
postulated as actually producing dif- 

i - The results 
Proposition 
function of 
nitive proc- 


that test behavior isa 
something other than cog: 
esses. 

In summary, Variability seems to 
be a normal, nonclinical function 
of Szondi Test behavior, Though not 
extreme, this variability seems to 
be pervasive and not differential 
among test categories. There is 
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greater, though still undifferentiated 
variability among pathological E. 
jects. Whether the changes in ize 
behavior are related to hypothe aa 
variables of intra-individual du 
tioning is unknown; existing pos in 
is somewhat contradictory and m. 
definite. Clarification and veri 
tion of interpretive hypo E 
garding stability or instabile 
response will require extensive ie 
matic study of intra-individual v: ified ; 
bility in terms of carefully x. 4 
relationships between test beha ndi 
and other functioning of the ! 
vidual. ies 
Experimental change. The studia | 
discussed in the preceding bu ol 
were concerned with the Dee. rm 
usual fluctuations in test per NI 
ance as reflections of intra-indivig d 
variability. Further clarified Ee 
the meaningfulness of variabili y 
stability in test behavior e. 
elicited by use of the experime tia 
situation method. The ae 5 
question is the kind and exten i 
test change that will result fro 
interpolation of specified indepen 
variables. 


interpreted in terms of Deri's ui 
potheses. In this study, the lac dif- 
a priori specification of expected O. 


Another study by Scherer (37) wae 


| 
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desi, 

| ee ee the effects of the 
| Five Ed subject behavior. 
tested b 5 schizophrenics were 
um Ses ve different examiners 
Tick Move days and each exami- 
mediatel ministered the test im- 
Do lowing the subjects 
OF five prone subjects were tested 
tration E with a group adminis- 
lre to one em to match each pic- 
representi of eight descriptive phrases 
V" results did the test categories. The 
S iffereq pw that group profiles 
tration onl m individual adminis- 
or ins in greater plus choices 
some dre Pictures. There was 
examine ence (unspecified) of the 
Cant dail Personality. No signifi- 
| either pa variation was found in 
unique ag Cots or examiners. Some 
Picture + Well as common individual 
Stamin Piers for patients and 

is b. Were evidenced. 
Excelen t Ditious study design is an 
00 m example of attempting to 
Der ee with too little. Exami- 
important upon test behavior is an 
tion of ix area for study, and varia- 
a appr aminers would seem to offer 
the ec method. But use of 
y Xa LUI as a measure of the 
Self up p, $ rather like pulling one's 
Pres, mpi one’s own bootstrap. The 
Ject iri od tliat the examiner-sub- 
E AGAR will be reflected in 
&ratuic ument being studied is 
Experimentation re- 


Itous, 


ires + 

of, n ae eee of, not defense 
Scherer’, Ypotheses being studied. 
aged hipaa should be encour- 
titeria fo. 1 conditions of external 
ners, < tOr both subjects and exami- 


San 
s ite REN and North (34) have 
aior mi Leda that test be- 
Tansito. ould not be sensitive to 
ue ts <4 sets if the behavior is 
Our asic personality structure. 
Wer, gee and twenty students 
ivided into three groups with 
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each receiving two standard adminis- 
trations and an interpolated test of 
altered instructions. In the inter- 
polated tests Group A was given the 
standard instructions of like-dislike 
selection, Group B was instructed to 
make happy-unhappy choices, and 
Group C was instructed to make 
strong versus weak character selec- 
tions. Three of the six tests sets were 
used for the pre- and posttests, with 
the remaining three used for the 
interpolated test. The extent of 
agreement between pre- and posttest 
selections was essentially equivalent 
for all three groups, a mean © 
per cent duplicate reactions. Thus, 
the test behavior does not seem to^ 
be affected by a transitory alteration 
of set toward supposedly equivalent 
stimulus materials. | However, it 
should be noted that the assumption 
of equivalent stimulus values from 
set to set has not been upheld. In 
the limited sense that test-retest 
agreement exceeds chance expecta- 
tions, the test may be said to be 
reliably assessing whatever forces 
are operative in the test behavior. 
Odes's study of the effects of ex- 
posure to a supposedly strong emo- 
tional stimulus (29) is indicative of 
the inadequacies of experimental 
control that tend to confuse investi- 
gation of projective techniques. 
Forty graduate students were given 
two administrations in a single ses- 
sion with interpolated reading of 
either a short horror or humorous 
story. A statement is made by Odes 
that “a majority of the critical sub- 
jects had strong emotional reactions 
to the (horror) story and gave no- 
table changes in their Szondi profiles 
after the story" (p. 3). But there is 
no indication of the criterion of 
"strong emotional reactions."  Ap- 
parently there was no attempt to 
control contamination between as- 
sessment of the independent and de- 
N 
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provide sufficient scope to reflect 
individuality. The Szondi Test re- 
quires expression of affective atti- 
tudes toward stimuli which are read- 
ily identifiable (as contrasted with 
the Rorschach or even the Thematic 
Apperception Test). Individuality 
is presumed to be expressed within 
the limits of a forced-choice task, 
freedom of individual response being 
restricted to affective selection among 
limited alternatives of recognizable 
stimuli. 

3. Affective selection is assumed to 
be based upon certain generally as- 
sociated meanings for given classes 
of stimuli. A given category of pic- 
tures is assumed to have equivalent 
associative values, yet potentially 
divergent affective meanings. The 
patterns of affective selection pur- 
portedly reflect individuality in terms 
of intra-individual complexity rather 
than as syndromes of deviation from 
normative patterns. 

4. Finally, there is the assumption 
that behavior in one modali 
be inferred 
modality. 
behavior is presumed to be predictive 
of the verbal behavior of symboliza- 


ena of affective selections among 
the Szondi pictures, 
maintained that the 
syndromes pictured in 
present certain Personality charac- 
teristics which are hereditarily de- 
termined and manifest in physical 
appearance. Subjects are assumed to 
react to the test pictures on the basis 
of their own patterns of recessive or 
dominant genes. The knowledge of 
gene structure derived in this way 
leads to inferences about the sub- 
ject’s personality. 
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Deri, omitting the genetic assump- 
tions of Szondi, hypothesizes that the 
clinical syndromes of the test are 
extreme manifestations of personality 
characteristics present in all personi 
The affective selections by the su j 
ject are due to unconscious identike 
tion with or rejection of these cha 
acteristics within himself. iss 

Both Szondi’s and Deri’s formu a 
tions assume that the dynamics i 
a given syndrome are reflected in t i 
test pictures and reacted to as a 
by the subjects. However, only som! 
of the test pictures have been foung 
to have the stimulus values appro 
priate to such rationale. in- 

The present writers have ma 3 
tained that the mediational assu 
tions implicit in the Szondi and Da 
formulations are not essential to be 
use of the test. A more emp. 
frame of reference in regard tos 
test phenomena is proposed. +e 
any other projective technique, FS 
Szondi Test may be considered E 
consisting of partially structu 
stimulus materials which the subj 
is asked to handle in his own person g 
manner, thereby revealing something 
of his unique personality proces 
The subject expresses affective E. 
tudes towards the pictures in a did 
manner by selection as like, disli! Bi 
or relatively neutral. These affecti i 
choices would seem to be based hr 
implicit and unverbalized associ 
tions to the stimuli. Inferences abor. 
individual characteristics would thu 
seem to be justified if the following 
necessary and sufficient assumption 
maintain: (a) Subjects tend to assig” 
consistent, though unverbalized ass0* 
ciations to the Pictures. (5) In select- 
ing among the Pictures, the subjec 
responds in terms of personal affec- 
tive, rather than stereotyped cultural: 
values. (c) Reaction tendencies to^ 
ward pictures of common associative 
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v: s 
TEN Rr a eats significance 
ternal Ea 7 demonstrated by ex- 
mun v empirical frame of 
iind dd ifferentiated from Szon- 
E ictued the test pictures may be 
eed ed in accordance with dem- 
Pious s stimulus values. Any 
Physical inthe about manifest 
erefore i of personality are 
of stimul nnecessary. With pictures 
N test rati us values appropriate to the 
! rationale, hypotheses relating to 
efinitivel reaction patterns may be 
elena Y investigated. Without 
of nstrable rationale, the validity 


e inter i 
Tema; pretive h i 
main Untertal. ypotheses will 


The Valg; 
eses alidity of Interpretative Hypoth- 


The bod 


Sses for Y of interpretive hypoth- 


Orschach at techniques as the 
and gon: Thematic Apperception 
Assess ad tests are designed to 
reflecte lviduality of functioning as 
a stand the pattern of responses 
Methods ard set of stimuli. The 
Aa analysis or evaluation 
Stracted themas, etc.) pro- 
Persona ans for ordering the unified 
in erm ° 0 ductions of the subject 
{Ptual 4 of the interpreter's con- 
3D this & nd experiential framework. 
lect CN the “gestalt” of the sub- 
bit arily riormance is somewhat ar- 
E Er estroyed and distorted in 
tio ) the interpreter's orienta- 
Ormulat us, the separate hypotheses 
pnd ing ed do not represent distinct 
be pendent bits of response to 
anner ed in a purely summative 
ie © of ach hypothesis must have 
$ valiq f generalized inference which 
Yet a or all subjects so responding, 
of e Sable of qualification in terms 
Here tionships to other hypotheses. 
abo t les the seat of much confusion 
validation of isolated hypoth- 


(score 
. S, 
Vidi 


129 


eses. Only the generalized hypoth- 
esis can be investigated by group 
differences. The qualifications, in 
terms of related hypotheses, require 
increasingly idiographic verification. 
Behavior must be studied in the con- 
text in which it is exhibited, not as 
it suits the convenience of the inves- 
tigator. 

An illustration of investigation of 
the validity of generalized inference 
from a single aspect of test-phenom- 
ena is provided in an unpublished 
study of Bardsley, Borstelmann, and 
Klopfer (2). The hypothesis under 
investigation was the inference of 
differential handling of passive needs 
from different reaction patterns to 
homosexual" pictures of the Szondi 
test. The selection of stimuli as 
adequate for representation of such 
needs was based upon the Klopfer- 
Borstelmann study of associative 
stimulus values (27). The stimulus 
pictures were presented in rearranged 
groups so that each “homosexual” 
picture had relatively equivalent 
potential for selection (see Borstel- 
mann-Klopfer [5]). Subjects were 
given a standard administration of 
the restructured Szondi test, as well 
as various other techniques and in- 
terviews specifically designed to elicit 
evidence of the functioning of pas- 
sive needs. The results then provided 
a basis for ascertaining whether dif- 
ferential responses in particular 
Szondi behavior were similarly re- 
flected in external criteria of the 
postulated variable. The point in- 
tended to be stressed here is not the 
end result of verification or refuta- 
tion of the particular hypothesis, but 
the adequacy of methodology for 
validation of any interpretive hypoth- 
esis. The present writers maintain 
that any body of interpretive hypoth- 
eses must be capable of systematic 
verification. 
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A plea for scientific rigor in the 
validation of projective techniques 
inevitably raises the ghost of "'clini- 
cal intuition." Some clarification 
of this factor in the interpretive proc- 
€ss seems appropriate. The present 
writers maintain that intuition is not 
a function peculiar to the clinician. 
Rather, intuition would seem to re- 
fer to subliminal and implicit hypoth- 
eses that the investigator (clinical 
or experimental) has acquired in the 
course of repeated exposure to given 
phenomena. In so far as clinical 
intuition refers to recognition of the 
complex, interactive nature of in- 
dividual behavior, it Serves an im- 
portant function. As a defense 
against explicit Systematic investiga- 
tion, it seems completely untenable. 
The progress of knowledge is depend- 
€nt upon adequate communication. 
What seems to be called for is a more 
explicit operational statement of the 
implicit hypotheses used by the 
clinician. Systematic investigation 
of the clinician in the process of in- 
terpretation should be encouraged. 

The question naturally arises as to 
whether such a technique as the 
Szondi Test is worthy of the rigorous 
investigations essential to determina- 
tion of validity. Certain unique con- 
tributions of such a technique should 
be noted. The very structure of the 
forced-choice task which restricts the 
freedom of individual expression also 
yields a desirable objectivity of ad- 
ministration and Scoring. Although 
interpretation remains a tenuous 
process of undetermined validity, 
the data forming the basis of inter- 
pretive inference can be established 
with a high degree of consistency 
among observers. The simplicity of 
the task required of the subject per- 
mits a wide range of application, from 
children to old age, feebleminded 
to superior mentality, normal to 


L. J. BORSTELMANN AND W. G. KLOPFER 


severe pathology, etc. Finally, i 
technique is unique in the use kc 
temporal series of behavior samp " 
Greatest interpretive emphasis E 
placed upon indices of -— Ba 
stability. As such the test per. 
peculiarly well suited for aa HY 
of personality processes. E: 
Szondi Test could be put on as it 
theoretical and empirical footing 
would seem to be a valuable additio" | 
to clinical and research tools. able | 
Perhaps indicative of a favor ind 
prognosis for projective techniq 
is the absence of studies p» 
solely with the ability of the | m 
Test to discriminate among ee 
tic groups. The inadequacies o 7. o 
logical groups as external criteri ui 
instruments that are mot dene a 
primarily to make such group edly | 
ferentiations have been nepen the 
stressed by recent writers. Ye as 
literature concerning the Rorsc! ues 
and other projective technid 
abounds with studies of this kind to 
present writers are encourage, of 
believe that research in the are 
clinical assessment has begun to 
evidence sophistication in regan” ai 
methodology and study design p 1 
tinent to investigation of the assu pF 
tions underlying multidimens^ 
techniques. To be sure, the pres. 
review has found the existing et 
of research with such an instrum 
as the Szondi Test far from bein£ 
paragon of experimental virtue. 
the focus upon the adequacy of 
rationale involved in the namre, a 
the Szondi Test is indicative P 
trend toward more fundamental oe 
definitive inquiry. Any clinical ‘be 
strument is not a shibboleth to a 
defended or refuted, but a provoC^ 
tive tool which requires careful po 
vestigation as to the nature of Í 


: E f 
contribution to the understanding ° 
individual behavior, 


THE SZONDI TEST 


131 


REFERENCES 


1, Arn 
SM Many D. Some problems of 
Brit Ege of projective techniques. 
> ia med. Psychol., 1951, 24, 151- 


» Bal E 
mee R., BonsrELMANN, L. J., & 
ced pit G. Expression of passive 
MuR ne Szondi Test. Unpublished 
3. xs niver. of California, 1950. 
-—1 = D. Beprorp, G. S, & 
tion ae 5 e An experimental investiga- 
Sent pone incidental features of the 
1950.4 2 d an Acad. Sci., 
» Borste 1 OO. stract 
A tion eed L. J. Szondi picture selec- 
ius eria: of 400 college students. 
1951. at Midwest. Psychol. Ass., 


Borste: 
Docea L. J., & KLorrER, W. G. 
ity? J. p, zondi Test reflect individual- 
6. Cann, R re 1951, 19, 421-439. 
changes” `. The role of intelligence in 
" ks bis the Szondi Test pro- 
Ung, pad Dona, i09 379-381. 
zondi es chance distribution of 
1951 ences. J. consult. Psychol. 
8. Comey. 15, 130-133. ' 
Temi A note on Fosberg's ‘Four ex- 
consult. P with the Szondi Test." J. 
br, D Psychol., 1951, 18, 511. 
zondi A. reliability of a single 
10 " 383-384 le. J. clin. Psychol., 1951, 7, 
" Core . 
ih vies, & Ropers, E. Szondi results 
u odis p testing with college students. 
* Day, H sychol., 1950, 6, 381-386. 
Pictures E An inquiry into the Szondi 
0. c 735-737 abnorm. soc. Psychol., 1950, 
Ib, H, p. ; 
chos Szondi bibliography. Psy- 
13, Day um Center J., 1952, in t z 
T R & RABINOwITZ, W. The de- 
ta pos ae of a Szondi instability score. 
3 Davin. ult. Psychol., 1951, 15, 334-336. 
send W. N., Murpny, M. M., & 
of the ru B. W. Experimental analysis 
1s. 1949, 4 ondi Test. Amer. Psychologist, 
! Derr Ss 388. (Abstract) 
est hae UR to the Szondi 
d y and practice. New York: 
16. y cS and Stratton, 1949. 
catio PAN . The Szondi Test: its appli- 
Patient. a research study of depressive 
kaa before and after electric-shock 
(Eds ) ent. In L. E. Abt and L. Bellak 
v York: ı Projective psychology. New 
i. Foss : Alfred Knopf, 1950. 
ERG, I. A. Four experiments with the 


18. 


19. 


20. 


21. 


22. 


23. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


Szondi Test. J. consult. Psychol., 1951, 
15, 39-44. 

Guertin, W. H. A consideration of factor 
loadings on the Szondi Test. J. clin. 
Psychol., 1950, 6, 262-266. 

GuERTIN, W. H. A test of a basic assump- 
tion of the Szondi Test. J. consult. 
Psychol., 1950, 14, 404-407. 

Guertin, W. H. A comparison of the 
stimulus values of Szondi’s pictures with 
those of North Americans. J. clin. 
Psychol., 1951, 7, 163-166. 

Guertin, W. H. A factor analysis of 
some Szondi pictures. J. clin. Psychol., 
1951, 7, 232-235. 

Guertin, W. H., & McManav, H. G. A 
survey of Szondi research. Amer. J. 
Psychiat., 1951, 108, 180-184. 

HARROWER, MOLLY R. Experimental 
studies with the Szondi Test. Szondi 
Newsltr, 1949, 1, Suppl. 


. Herme, W. H. Study of intercorrelations 


of Szondi factors. Szondi Newsltr, 1950, 
2, 5-6. 


. Hı, V. T. The Szondi Test and chance. 


Szondi Newsltr, 1951, 3, 1-16. 

Hott, R. R. An approach to the valida- 
tion of the Szondi Test through a sys- 
tematic study of unreliability. J. proj. 
Tech., 1950, 14, 435-444. 

Krorren, W. G., & BonsTELMANN, L. J 
The associative valences of the Szondi 
pictures. J. Pers., 1950, 19, 172-188. 

LuniN, A., & MALLOY, M. An empirical 
test of some assumptions underlying the 
Szondi Test. J. abnorm. soc. Psychol., 
1951, 46, 480-484. 

Opes, ZENIA. A study of experimentally 
induced changes in responses to the 
Szondi Test. Szondi Newsltr, 1950, 2, 
1-14. 

Pame, H. Association of measurable 
changes in Szondi Test profiles with 
measurable factors in behavior of psy- 
chotics. Paper read at Midwest. Psy- 
chol. Ass., 1950. 

Rasin, A. I. Szondi's pictures: identifica- 
tion of diagnoses. J. abnorm. soc. Psy- 
chol., 1950, 45, 392-395. 

Rast, A. I. Szondi's pictures: effects of 
formal training on ability to identify di- 
agnoses. J. consult. Psychol., 1950, 14, 
400—403. 

RosrNzwEIG, S. A method of validation 
by successive clinical predictions. 
abnorm. soc. Psychol., 1950, 45, 507—510. 

SAUNDERS, R. E., & Nonrn, A.J. The ef- 


132 


fect of an experimentally established 
frame of reference on the consistency of 
responses on the Szondi Test. Szondi 
Newsltr, 1951, 3, 1-7. 

35. ScHarEn, R. Review of Deri's “‘Introduc- 
tion to the Szondi Test." J. abnorm. 
soc. Psychol., 1950, 45, 184-188. 

36. ScHERER, I. W. The psychological scores 
of mental patients in an individual and 
group testing situation. J. clin. Psy- 
chol., 1949, 5, 405-408. 

3T. SCHERER, I. W., WINNE, T F PAGE, 
H.A,& LiPTON, H. An analysis of pa- 
tient-examiner interaction with the 
Szondi pictures. J. - proj. Tech., 1951, 15, 
419-420. (Abstract) 

38. Sprrz, CHARLOTTE. Szondi Testand age; 
experimental studies of children from 5 
to 7 years. Szondi Newsltr, 1950, 2, 1-4. 

39. SzoLLosr, E., LAMPHIEAR, D. E., & BEST, 
H.L. The stimulus values of the Szondi 


L. J. BORSTELMANN AND W. G. KLOPFER 


Pictures. J. consult. Psychol., 1951, 15. 
419-424, 3 

40. Szondi, L. Szondi Test; experi 
Triebdiagnostik. Bern: Hans 
947. 


drives. New York: Grune and Stratton 
1952. i 
42. Poy L. Szondi Test; experiment 
Triebdiagnostik; Testband. Bern: 
Huber, 1947. i 
43. Szonpt, L. Schicksalsanalyse. (Rev. Ed) 
Basel: Benno Schwabe, 1948. dioit 
44. WALLEN, R. Factors affecting the cho 
of certain Szondi Test pictures. ‘ 
sult. Psychol., 1951, 15, 210-215. aT 
45. Szondi Newsletter. Ed. by Dr. Virgil, 
Hill, mimeographed at the Unive 
of Oklahoma, Norman, Okla. 


1947. E 
41. Szonpr, L. Experimental diagnostics Ú 


Received May 6, 1952. 


PsycnorocicAi 
LB 
Vol. 50, No. 2, 1953 


SOME RELATIONS BETWEEN TWO STATISTICAL AP- 
PROACHES TO ACCIDENT PRONENESS' 


WILSE B. WEBB 
Washington University 


an ae pursuit of the elusive con- 
ere of eed proneness" a num- 
dm E goes techniques have 
on the jm 1 ecently, several articles 
More wi ative merits of two of the 
Sorrel widely used techniques, the 
ational method and the ‘‘Pois- 


son fit? 
2, "s p pe have appeared (1, 
an appar he present article is about 


these Penty basic identity between 
Appears e From our analysis it 
ing ; a tem » 
ng in the teapot, pest may be brew 


ENS. 
developed oisson fit” technique was 
and bred by Newbold in 1927 (7) 
(3), h, independently, in 1940 
e eth, EM ra is an extension of 
Obtaineq 9d of simply comparing an 
SCCurrenc s of indi of accident 

Oisson die of indivuduals with a 
Parison istribution. Such a com- 
‘Other ek indicate the presence of 
limiteq +2" chance" factors but gives 
9f the information about the extent 
The Ne Other than chance” factors. 
Correct wbold and Cobb attempt to 
the fi n deficiency is based upon 
ance o that the mean and the vari- 
identica a Poisson distribution are 
the aie Under certain assumptions, 
the yapi ence between the mean and 
distribuas of an obtained accident 
Shtatiy lon may be taken as repre- 
rona "€ Of the degree of accident 


en $ 
€ss in the population from 


1 
The tae: 

J Was bees notion of the binomial expansion 
onsibilit Ped by W. B. W. and he assumes re- 

E Ile, TÉ. or the conclusions drawn in this 

di R.J. no Collection of the data was done by 
Wo” Air e method was developed as a part 
Uman R Force contract sponsored by the 

elations Research Laboratory. 
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which the distribution was obtained. 
As stated by Thorndike: 


If we have a series of single distribu- 
tions, each of which is a Poisson, and wish 
to combine them into a single overall dis- 
tribution, the mean of the total distribu- 
tion will be the weighted average of the 
means of the sub-distributions . . . for 
each sub-group, the variance around its 
own mean is equal to that mean. The 
weighted average of the within-groups 
variance will, therefore, equal the 
weighted average of the sub-group means, - 
i.e., the mean for the total group. Having 
this estimate of the within-groups vari- 
ance, one can compute the total variance 
for the empirical distribution, and then 
one can immediately estimate the be- 
tween-groups variance by subtraction 
(8, p. 34). 

These obtained variances may, in 
turn, be converted into a more useful 
form by noting that the between 
groups variance divided by the total 
variance is equal to R*. This statistic 
in a sense represents the reliability 
coefficient of the accident criterion. 
The square root of this result is 
equivalent to the index of reliability. 

Assuming, then, that the subdis- 
tributions of our population are Pois- 
sons, this seems a legitimate method 
of estimating the extent to which 
“other than chance” factors are 
operative in our population. This 
method is that preferred by Blum 
and Mintz (1). 

The other method that we are 
concerned with is the correla- 
tional method. Its assumptions are 
straightforward enough. The period 
in which the subjects are operating 
is divided into two half periods. It is 
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assumed that if a differential con- 
sistency of accident behavior is 
operative in the subjects this will 
result in a correlation between the 
two periods. That is, the highly 
Prone individual in one period will 
be highly prone in the other period, 
the individuals of low proneness will 
exhibit this characteristic in the two 
periods, and a correlation of the acci- 
dent behavior of the individuals 
between the two periods will reveal 
the extent of the consistency of acci- 
dent performance above and beyond 
factors distributed independently of 
the individual’s performance. This 
method is preferred by Maritz (5). 
The two methods described above 
were applied to an Air Force popula- 
tion in an attempt to determine the 
degree of "other than chance" fac- 
tors operative in the Air Force flying 
situation.? The “Poisson fit" method 
was applied to the distribution given 


in Table 1. The resultant R? was 
.204. 


TABLE 1 


OF 
DISTRIBUTION oF INDIVIDUAL NONFATAL ACCIDENTS DURING A PERIOD 
AIR FORCE FLYING 
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into accidents occurring on odd e 
and even day. Fortunately 
was easily accomplished by d 
methods since the cards used no 
tained the day, the month, an ard 
year of occurrence for any given 
x4 resultant correlational un 
given in Fig. 1. The product-mo Cor 
correlation obtained was .107. for- 
rected by the Spearman- Broni 
mula, this correlation was .19 " qa 
In working with this table i ncie$, 
noted that the diagonal unl 
of the table approximated a bin Fur- 
distribution for each diagonal. E 
ther consideration led to the co 
sion that a binomial expansion S 
obtained accident pae distr 
represent the best theoretica pivari 
bution of these accidents in a ol 
ate division. It was reasoned pt. : 
lows: given one accident, Le i 
ability of the accident ocen enti 
one or the other of two indepen! qual 
determined periods would be € 


Ju 


Number of Accidents 0 1 


2 3 4 5 6 


Number of Pilots 


12475 4117 


The correlational method was also 
applied to this Population. Because 
of changing assignments and vary- 
ing circumstances i 
periods of Air F 
periods were not divided by a first- 
half-last-half method, Rather, in an 
attempt to equalize experience, ex- 
posure, etc., the data were divided 


2 The actual time Period and creena 
of operation for the population have been pur- 
posely omitted for security purposes. This 
also fortunately limits inferences concerning 
Air Force accident proneness, which deserves a 
more detailed statement. 


1016 269 53 14 ó 


5 
; ident 
Given a number of single acci kel 


and two "periods," the most A 
distribution of the accidents uti 
be that of half the accidents occu ent? 
in one period and half the acci e o 
in the other. Given a samp ent? 
individuals having two acci enc? 
with equal Probability of occur 308 
in either of two periods, the it 
likely distribution of these accide th 
would be the occurrence of one-f0U" -4 
of both the accidents occurring ye 
one period; one-fourth of both 


é ef 
accidents Occurring in the oth?’ 


period; and half the accidents distfi 


ACCIDENT PRONENESS 
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al 
Rio g 1 0 0 0 0 0 ] 
e S48 
0 
E 3 Š 1 0 0 0 0 0 
E"! 4 
5893 4 1 1 0 0 0 
da T 3 " 
$ le, 29 10 5 2 0 0 0 
BAN 
$83 234 101 
iji. —— 26 4 1 0 0 
S38 [s p = 100 7 2 0 0 
1 12475 2071 269 39 6 0 1 
à 0 1 
p Accidents Occurri 2 3 4 5 6 
ccurring on Odd Days—Odd Years—Evens Days—Even Years 


Fig 
TA, 
* DISTRIBUT: 
ION BY PERIOD OF OCCURRENCE OF INDIVIDUAL NONFATAL ACCIDENTS 


utin; 

de t ochemselves so that one acci- 

ks other &. in one period and one 
Course; period. This distribution, 

mia] Pind is that obtained by a bino- 

taking j ‘sion with a .50 probability, 

“vents, nto account the number of 


t ther 

n 

NUS wil hypothesized that acci- 

tho?Mmially y istribute themselves 

Ee cident etween two periods if 

Acto of pha independent of the 

AY othe „division of the periods 

that er distributi E REA 
ibution would indicate 


distribution is given in Fig. 2. It will 
be noted that each diagonal is a 
binomial distribution (the 1-1 co- 
ordinates, the 2-2 coordinates, etc.). 
The obtained correlation was .112. 
An application of the Spearman- 
Brown formula resulted in an r of 
.201. It is interesting to note that 
this form of distribution is precisely 
that which was generated by Burke 
in a separate article on this problem 
utilizing different assumptions (2). 

This correlation looked familiar. 
identical to the second 


la em apres 
ded m pathic of division was re- It was in fact 
e tots accident performance of decimal place with the R? obtained 
fh 9llowing" hi by the analysis of variance method. 
the: Tucted a this assumption, we To check the possibility that this was 
trib original] correlational table from a strange coincidence rather than a 
ution m obtained accident dis- factual similarity of results for the 
en in Table 1. This two methods, a number of other dis- 
5 
" 9.4 0.0 0.0 0.0 0.0 
3 Pig d. 2.0 1.0 1.0 0.0 
: 33.6 13.2 4.0 2.0 1.0 
254.0 101.0 20.0 4.0 1.0 
2058.5 508.0 101.0 13.2 2.0 
1 
2475.0 2058.5 254.0 33.6 3.3 
9 1 2 3 4 5 


Fic. 2. BINOMIAL EXPANSION OF ACCIDENT DISTRIBUTION 


136 


tributions were obtained and the two 
methods were applied. The results 
in these cases were identical to the 
third decimal place. 

A mathematical analysis of the 
bivariate binomially derived distri- 
bution was performed by Burke. A 
note by him appears following this 
article. Essentially his analysis in- 
dicates the mathematical identity 
of the two methods, 

Certain conclusions may be drawn: 

1. Two methods of estimating the 
theoretical extent of “accident prone- 
ness" may be derived from essentially 
independent assumptions. One, the 
analysis of variance technique, makes 
its assumptions concerning the sub- 
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distributions of the obtains b. 
The other, the binomial co sl 
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me suspect. . ae 
an Practice ily the results ing : 
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We i 
on A eed a set of accident data 
there Soe uals. To each individual 
number apos a number z, the 
ing the er Ponts he has had dur- 
€ "wks ire observational period. 
Clusive and is divided into two ex- 
| equal lenti exhaustive periods of 
3* and Mos for each individual, 
” accidents ae the number of 
Periods, Ci has had in each of these 
crete rand early, x, y, and z are dis- 

om variables and 


(t 
| z= v+ y. 


e : 
, sociate 


ions with th the following distri- 


(2) i e variables: 
( "* (the probability that « = i) 
x% (the Probability that y = j) 
k 
(p p, (he Probability that s = Æ 
u (the probability that s = i 
and y — j). 
e “bina. 
pt n paially-partitioned” distri- 
Ones (5) ; roduced by Webb and 
: Obtained in the following 
expected number of in- 


Y : 
Ri A ds have precisely k acci- 
Ven by; g the entire period is 


(6) 


divas 
den, duals 


nk = npr. (4) 


Or e 
ach 
n baa these Me values of z=x +y 
" loned into specific values 


and à 
Y according to the succes- 


sive terms in the expansion of (3--3)*- 
Hence, we have: 


aac 
= asl’ GY-. (a) 


Where (; is the number of com- 
binations of k objects taken ż at a 
time. 


We wish to establish two important 
facts about the distribution defined 
by (7). 

I. The correlation between x and 
y, corrected by the Spearman-Brown 
formula, yields the expression used 
by Newbold (4) and by Cobb (2). 

For the average value of z, we have: 


(8) Z-2 kh (4) 
k 
For the average value of 2%, we 
have: 
(9) Z = L kpe (4) 
k 


For the variance of z, we have the 
well-known expression: 


(10) o? = Zi — Z*. Cramér (3, P- 180), 


For the various average values 
with respect to « and y, always equal 
by symmetry, we have: 


(1 

: :-5-XAL 0) (9. 
-X^ 
-2 (8) 
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e rr- Eaz NG) ea 
+k 

=È 4 

ZZ (9, 0 
Tum 

V 


(13) xy = Lal j 


z-z 

"o 
(14) c = oy! =x 
g? 


For the correlation coefficient be- 
tween x and y, we have: 


(diy rato dmi) 


[2 
mae 10), (11), (13 
"r2 (10), (12), (13), (14) 
The Spearman-Brown formula 
used by Webb and Jones is: 
(16) 7 corrected = pee 
1l+r 
TE 
L (15) 
c? 


the expression used by Newbold and 
by Cobb. 

II. We say that x and y are in- 
dependent if and only if 


(9, O 
— z? 
= z (10), (12) (12 
(17) Pubs 


a 
: has 
We wish to show that, if 2 "ig | 


Poisson distribution, the distri nea 
obtained by the binomial par b 
is identical with the distributi is 
tained from Poisson margin? is Í 
tributions under the hypothe A 
independence. "A 

i Is E a Poisson distributio? 
that 


AR 202) 
(18) p= Fi €?^ Cramér (3, P 


OM 
we obtain for the joint distributio? ; 


* and y by binomial partitioning’ 


ene (P) y ot 
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Assuming i : 
pg identical Poisson distri- 
or x and y, we write: 


E 


(20 
» ii. = —— gm 
il 
zl 
2 
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Nee, We o ae of independ- 
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Proneness, ra a measure of accident 
3. cu: - appl. Psychol., 1940, 24, 

AMER, 

tistics, B. Mathematical methods of sta- 
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AMPH 


(22) Pu—— dp e^. (17), Q0), (21) 

Since (19) and (22) are identical, 
II has been established. This means 
that the binomially partitioned dis- 
tribution introduced by Webb and 
Jones is identical with one of the 
cases discussed by the writer (1) ina 
chi-square procedure. It should be 
noted that in the special case rep- 
resented by (18) (Cramér [3, p. 204], 


(23) g—-Z- (8), (9), (10) 


and 
(24) r corrected — 7 —0. (15), (16), (23) 
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One of the more promising trends 
in current PSychometric research is 
an increasing concern with methods 
of evaluating patterns of test scores 
and test responses. In Clinical, vo- 
cational, social, and educational psy- 
chology, there is a growing consensus 
that taking account of interrela- 
tionships among test variables will 
contribute appreciably to the efficien- 
Cy of prediction. Evidence is being 
offered that higher validities may be 
obtained if predictive variables are 
treated as patterns rather than as 
mere "and-summations" or averages 
of separate and independent Scores. 

The purpose of the present paper 
is to review current theoretical and 
technical developments in pattern 
analysis with particular reference to 
its most recent application, the study 
of item response patterns within a 
single test. In this latter instance, our 
initial hypothesis is that considera- 
tion of response configurations will 
yield more fruitful results than the 
usual method of reporting merely 
the total score for a test. Zubin (28) 
pointed out that tota] Scores may 
conceal as much as they reveal, since 
the psychological equivalence of the 
constituent items can seldom be 
established nor their additive char- 
acter proved. A tota] Score may thus 

1 This study was Supported in part by the 
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33(038)-25726 i 
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iagnos 
carry considerably less diora 
significance than a direct an os pet 
analysis of the test respons sentið 
In the present review, 2 Hof 
i nsideraU^y 
will be devoted first to " ef toto) 
emerging from the study ady, "f 
Score patterns. peer o t 
application of these pane withi| 
analysis of response patte: Qi 


: » ined. 
a single test will be pret dat! 
basic assumption is eo a high 
may be so treated as to yie the! 


d an 
degree of predictive utility th iti Di 
obtainable by the more tra | 
additive methods. 


5 
LYSP | 

AsPECTS OF PATTERN ANA NT. 
ane, 

The problem of pattern whic 


has at least three aspect? wi pi 
should be differentiated for puriy V 
of conceptual clarity. Thes presel, 
designated as (a) pattern re A ( 
Hon, (b) pattern matching, Ah 
altern prediction. son 9 i 
, The ee representa s 
pattern in numerical terme v 
a problem which necessitan jst, 
prior resolution of several $ blem g 
difficulties. The main Pr Sich d 
one of developing indices W Y i 
simultaneously depict bo seve 
amounts or elevations of we " 
variables composing the patt over, 
the interrelationships or ple™ j 
among them. Another pro rof EU 
that of Correcting for the e" i pg: 
measurement characteristic of ^ie s 
chometric instruments, in Of “i 


5 
accurately estimate the ‘true’ 


Du 
file. This becomes a questio ii 
preventing the effects of unreli? dc 
from contaminating the stati 
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OL tution of the profiles stud- 
"depen : problems must be solved 
t ot can proceed to the second 
wol a ine analysis—that of 
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cid to a termine the degree 
is E € between two patterns, 
ja “ache Necessary to develop in- 
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uration ed level and the con- 
The Ee the variables employed. 
ems E quent discussion of at- 
p e this problem will 

t minate the inadequacies 

§ methods as well as some 


the b 
logical os theoretical and method- 
he thina derations involved. 
involves th facet of pattern analysis 
Criteria p e prediction of complex 
8 um simultaneous use of 
pa lables. This aspect of 


In a à 
Certaj nalytic methodology shares 


of 
it 


J erve to 
existi 


the tiple 


crite diction problems. If 


te u ated | to be predicted is itself 
© case i n terms of a profile, as is 
Bical st many clinical and soci- 
ien Men. then the predictive 
um degree Mes one of ascertaining 
ad agnosed similarity between the 
Ere ere (predictive) profile and 
Ver, if ee (criterial) profile. How- 
Rs fides ee is a single com- 
Ure OCationa as is frequently the case 
|, Men e and educational meas- 
m itive investigator's prob- 
that 


V n 
0) of See 2 
Oly, the global criterion in- 
m clude SA prediction may thus 
de eat matching, and both 
| P Bus heavily upon the prior 
Hern » nt of adequate methods of 
" epresentation. 
of | ~evel 
NU HEC to the amount or intensity 
Va, 5i eee trait. Configuration takes into 
“ables ion the interrelatedness of the 
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These distinctions underlie the sub- 
sequent discussion of pattern analytic 
theory and methodology. Any statis- 
tical technique which employs several 
variables and attempts to capitalize 
upon the predictive power contri- 
buted by a consideration of their 
interrelationships should find a place 
in the above classification. 


ANALYZING A PATTERN 


Cattell (2) has pointed out that 
since a pattern consists of both ele- 
ments and relations, a duality exists 
in every pattern which must be con- 
sidered in its definition. For predic- 
tive purposes, however, it is possible 
to divorce these two aspects of a 
psychometric profile and to study 
them either separately or in combi- 
nation. Thus attention may be con- 
centrated only upon the interrela- 
tionships among the elements, it 
may consider both configuration and 
level simultaneously, or it may be 
concerned merely with the levels or 
elevations of the component vari- 
ables. i 

Exclusive concern with either 
shape or elevation alone ignores the 
possibility that these two character- 
istics of a pattern may be psycho- 
logically interdependent. Although 
some writers do not consider both 
level and configuration essential to 
maximal discrimination, it has been 
asserted by Du Mas (8), and recently 
emphasized by Osgood and Suci (20), 
that similar patterns located at dif- 
ferent levels may indicate interpre- 
tations quite at variance with each 
other so far as behavior is concerned. 
As the latter authors point out, 
«Measurement specialists have often 
expressed concern, for example, over 
the fact that a moron and a genius 
may have closely correlated profiles, 
despite the absolute discrepancy be- 


tween their scores” (20, p. 251). 
It is thus apparent that although 
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Psychological measurement still de- 
pends heavily on level alone for dis- 
crimination, there is a growing be- 
lief (2, 5, 8, 14, 19, 28) that (a) con- 
figuration is important in its own 
right, (b) it is more than a mere sum- 
mation of constituent elements, and 
(c) it contributes most to prediction 
when taken in conjunction with level 
(.e., with data on the relative 
amounts of the profile variables being 
studied). 

These principles have received 
widespread application in recent vo- 
cational and educational research 
(11; 12; 25, 26). In the 1930's, an 
early attempt to objectify intuitive 
methods of interpreting aptitude test 
profiles was made by the Minnesota 
Employment Stabilization Research 
Institute (11, 21). Batteries of tests 
were administered to persons in a 
variety of occupations in an effort 
to ascertain the nature of their test- 
Score patternings. The findings indi- 
cated that individuals Successful in 
a given occupation tend to manifest 
patterns of ability quite distinct from 
the patterns exhibited by persons in 
other occupations and in the general 
population. Subsequent testing of 
individuals with the same batteries 
thus gave vocational guidance a more 
Solid foundation by permitting the 
individual profiles to be compared for 
similarity with those previously 
found to characterize the various oc- 
cupational groups. This rationale 
has directed the subsequent construc- 
tion and use of such standard batter- 
ies as the Differential Aptitude Tests 
and the USES General Aptitude Test 
Battery. A significant aspect of these 
developments is that recognition is 
given to the importance of the con- 
figuration as well as to the amount of 
the separate aptitudes measured. 

In clinical psychology, the ana- 
logues of pattern are the concepts of 
type and syndrome. Although types 
have fallen into disrepute because of 
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their tendency to multiply and n 
lack of specificity regarding ed 
ponent variables (25), this NN 
might be revived if sufficiently PME : 
ful statistical techniques were a 
able.? Í 
The syndrome, no doubt becar sai 
its respectable medical pare to 
has retained sufficient populari He 
stimulate attempts at statistica yr 
finement. The concept of the i o 
drome underlies the developme™ 
multiscore clinical tests which S 
configural results based on sev?" 
different tests or subtests. sug 
Cronbach (5) has recent fro 
gested that the data obtaine hachi; 
multiscore tests (e.g., e fac’ 
MMPI, Wechsler-Bellevue) and feg 
torial inventories (Guilford, eive 
sone) may perhaps best be conc act 
as points in k-dimensional S. Í 
where & equals the total num pat’ 
traits measured. The study he at 
terns is then resolved into alapt 
tempt to describe how these S in $ 
measurements are distribute com 
space and how the distributions this 
Pare with one another. Fro atter” 
point of view, the problem of Pa gying 
analysis becomes that of identi in b: 
regions of score concentration pif’ 
Space, and determining the ane ip 
cance of the obtained different 
the distances among those score ari 
Although the statistical comP i. 
Son of score profiles is logically bon. | 
fied by the k-space concept ~ ipg | 
ach emphasizes that the ox il 
methodology of such analysis 48 ult? 
inadequate, A primary dif r the 
is that of accurately determining pe 
extent to which two patterns 22.6 
when the component scores of €! je 
ot both may be unequally reli? i; 
and unequally correlated. 4 


luz «its 
such Conditions, confidence limites, 


e Significance of obtained di pe 
* Stephenson, 2 ication of 5 j 
: l, 22) application p? 
gest technique ‘to’ none typology 
een an attempt in this direction. C 
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Mo difficult to establish. Other 
ems as yet untouched in- 
adequately handled i GE 
curvilinear di led include those of 
es r istributions and multi- 
well a E ations in k space, as 
e. y of dealing with the 
ils E "n time which may occur 
x TEA e dimensions measured. 
Current ed the shortcomings of 
multiple di hods for dealing with the 
volved | Iscrimination problems in- 
failure a Pattern matching include 
| 9 correct for unfulfilled as- 
of (a) linearity, (b) equal- 
bility and (c) equality of 
á E among items or 
ake ition, some techniques 
Of ob Pines account of the direction 
differences, or even more 
lon t, ' Concentrate on configura- 
Wer, their exclusion of level. How- 
lY o o butions to objectiv- 
E: n as ation justify brief men- 
Caches to eral representative ap- 
this problem. 


Co; 
M 
PARING TEST PATTERNS 


MOINS simis 
his į Sımilarity coeficient (28). 


Waling ant lafively inexact method 
fo ÎS base Y with dichotomous scores. 
di, V ich ba the number of variables 
in ded by iin Scores are the same, 
no the DATY € total number of scores 
i Te es _ This technique ig- 
eq eney elevation and the expected 
"nu "A agreements (2). 
mney is Slope" method (7, 9, 
Be h dese but rather gross 
fe fi e ribes the similarity of 
bi m Siis of the slopes of cor- 
tig ment Though taking 
wb um oth level and configura- 
erty R iethod is imprecise and can 
Daw a3 1n maximally good predic- 
te the two profiles being com- 


ai 
i he y, actually dissimilar (8). 
uo n oefficient of pattern similar- 
be cien eloped by Cattell (2), this 
z of] t yields an over-all index of 
"ep n Telations based on the dis- 
“cies between means for each 


‘particular impor 


variable, and thus can be used as a 
measure of absolute agreement be- 
tween two patterns. However, it 
may not take sufficient account of 
configuration in some cases, and is 
based on the assumption of uncor- 
related and normally distributed 
components (2). 

The D coefficient. Cronbach and 
Gleser (6) have developed an index 
(D) of dissimilarity between score sets 
based on the distances among score 
coordinates in k-dimensional space. 
Similar to a measure recently de- 
veloped by Osgood and Suci (20), 
this coefficient has a known distribu- 
tion and thus can be used for testing 
the significance of obtained differ- 
ences between groups or individuals. 
It is useful even when the variables 
employed are intercorrelated, but in 
this case leads to problems of weight- 
ing, since all variables are not equally 
important or general. 

The checklist method. Frequently 
utilized in the study of Rorschach 
protocols, this technique utilized 
lists of signs characteristic of some 
special group serving to differentiate 
it from other groups. The checklist 
total score essentially represents a 
multiplication of single-score methods 
and thus tends to ignore configuration 
and to lose information when the 
component variables are intercor- 
related. It has the further disadvan- 
tage of capitalizing on differences due 
to accidents of sampling (5). 

Ratios among the profile variables. 
The reliability of the variables is of 
tance in the use of 
this method, since minor score 
changes may drastically affect the 
size of the obtained ratios (4). More- 
over, the technique ignores level and 
ds to grow cumbersome if the 


ten : 2 4 
i variables involved is 


number 0 


large (2). A 
Correlation coefficients among the 


scores. The use of product-moment 
r's ignores the relative amounts of 
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the components being compared and 
for that reason is unable to yield a 
measure of absolute agreement (con- 
gruity) between two patterns (2). Al- 
though its singular assumption of 
linearity of relationship may be cir- 
cumvented by the use of eta coeffi- 
cients, the method in either case 
makes it possible to obtain perfect 
comparison when the two profiles are 
actually very dissimilar in both level 
and pattern (8). Q technique tends to 
restrict study to those subdivisions of 
k-dimensional space where many 
cases fall (5) and groups patterns ac- 
cording to gross similarities without 
adequate reference to level (2). 
Pattern tabulation. Developed by 
Cronbach (3), this method employs 
normalized scores and profiles ex- 
pressed in terms of the deviation of 
Such scores from their average for 
each person or group. The technique 
can handle only two or three vari- 
ables at a time, and functions best 
when the scores utilized are equally 
reliable and equally correlated (4). 
In using this procedure one must 
assume that profiles having the same 
shape are psychologically equivalent, 
since it ignores level by defining con- 
figuration in terms of deviation units. 
Multiple regression equations. 'This 
technique considers the intercorre- 
lations of scores and weights them 
appropriately, giving good predic- 
tions even when dealing with unreli- 
able figures containing large random 
elements (2, 4). owever, i 


e ex] tage by 
contributing maximally to the 
weights first obtained. Like the fac- 


torial specification equation, which is 
a more specific expression, multiple 
regression assumes linearity and takes 
no account of the possible optimum 
level of each of the variables (2). 
addition, the composite index it 
yields is based on a combination of 
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several variables and consequent 
throws away much informa y one 
reducing several dimensions 
(5). : Pet 
Discriminant function. TE 
mula will discriminate two ca id 
of subjects from a mixed samp adi 
thus is of value in studies comp ik 
different types of subjects e 
the multiple regression eq by č 
however, it loses ce ol 
ducing several Mar rman Es dos 
composite index. Althoug rid A 
correct for pn qme 3 prol 
equal reliability of variab oo il 
lems of weighting tend to ¢ id 
the efficiency of this aper le 
Many of the procedures e a 
veloped for the description ae ith! 
Parison of score patterns su from io 
from a lack of flexibility or : ati 
ability to meet the oe jor 
tical and psychological Loa d 
As pointed out above, SER m init 
vices are needed for eot actor? af 
profiles, for weighting the fa ting a 
propriately and for evslus s c 
significance of obtained ared Ai 
when samples are one ued 
orthogonal models on many remen” 
ly fallible, correlated measu a i 
Moreover, statistical treatm at Ur 
quently requires that the y cot 
reduced to fewer mene a ed im 
sidering certain patterns to ” lott, 
lent so that samples sufficien e ung 
may be obtained to insure p 2 
reliability (5). But despite E pi” 
ficiencies, the emphasis on pang f 
inherent in these techniques ow” 
sents a much needed trend m am 
the development of objectiva 9 
for representing and evalua sri ne 
Organization of ability and i in" 
ity traits as they occur bot 
individual and the group. 


ation 


9 
ER? 
ANALYSIS OF REspowsr PATT m 
The first explicit recognition E, ob 
predictive advantages to be ET 4 
from the study of Teams with 
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pte appears to be attributable 

Biror cem (1). , In his Study of 

ioa. lished in 1932, Brigham 

imm `p the results of six years’ 

ce ith the Scholastic Aptitude 
n the following statement: 


Thes : j 
e B might be summarized by 
Tegarded a conclusion that a test item, 
Quy. s.a Specific: problem situation 
May be Sad Certain number of answers 
Populations €, when given to two or more 
, Mme ign HA for study in the 
€ same dj » Will show approximately 
o istribution of criterion scores 


Possible answer in the 
several 
mpled (1, p. 69). 


Bri 

gham 

avi regarded thi i 
ding eres this finding as 


hal tee importance for educa- 
Strateq ü earch, since it demon- 
May be in important information 
an itep, 9t if all persons who fail 
for thay AT€ assigned a score of zero 
alike, item and are thereby treated 
that ;, € results obtained suggested 


is : 
o fuge ee ible to specify patterns 
Cteristi * peculiar to and char- 


tp oPle, of particular groups of 
ns Potent o aM thus emphasized 
tve lal fruitfulness for predic- 


tYpicat choses of breaking up the 
temen, tM of educational meas- 
le er the total score in a 
it Units von "OE subtests) into smal- 
s Sisting of particular test 


a * 

fing "pecie situations and by 
| to, Ped t 1e patterning of errors, 
| i Ruratio. isolate specific response 
| E differe ons which could be used 
à Des or ~ntiate various classes or 
hd p. "dividuals from each other 

» "cpm samples. 
1 t significance of associ- 
5 ag) 'ently "i test items was sub- 
tU Who Cem up by Zubin (21, 
NS Pl ara out that the tradi- 
hts 4 tice of assigning empirical 
tne to o responses and summing 
lustig Obtain a total score assumes 
| “Ores lably that numerically equal 
are psychologically equivalent. 
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Zubin contended that a knowledge 
of the patterns of test responses may 
be more important than knowledge 
of the total number correctly passed. 
He hypothesized that response pat- 
terns, or clusters of responses to a 
given group of items having a fre- 
quency greater than that expected 
by chance, will yield results of greater 
diagnostic significance than a total 
score which represents merely the 
summation of discrete responses to 
qualitatively different items. 

To test this hypothesis, Zubin 
selected a number of personality in- 
ventory items, each of which was 
believed capable of discriminating 
between normal and abnormal 
groups. Combining these items into 
triads, he tested for the significance 
of pattern differences by the dichot- 
omous score method outlined above 
(Zubin's similarity coefficient). Yt was 
found that scoring by patterns rather 
than by individual responses is pos- 
sible, and that normal subjects show 
significantly more consistency of 
pattern than psychiatric patients. 
'The patients exhibited several unique 
patterns characteristic only of their 
own diagnostic group. There ap- 
peared to be differences among the 
psychiatric categories in the extent 
to which they displayed normal and 
unique patterns of response. Al- 
though each item that entered into 
any of the triads was itself diagnostic, 
a further significant finding was that 
not all of the triads of these indi- 
vidually discriminatory items proved 
to be diagnostic as a pattern. 

The other side of this coin has 
een considered by Meehl 
(19), who points out that configural 
scoring of an item pair may give 
perfect discrimination between two 
groups even though each item taken 
separately has zero validity. Thus, 
dichotomous items having no dis- 
criminatory power by themselves 
might separate two population groups 
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completely when scored with respect 
to pattern. 

Lubin‘ has appealed to Rao's (22) 
maximum likelihood Scoring tech- 
nique for a general solution to 
"Meehl's paradox.” According to 
Lubin, Meehl’s finding applies .to 
continuous as well as to dichotomous 
variables, and to the case where both 
groups are scored on but one vari- 
able (differentiation being achieved 
by means of individual item scores), 
Rao’s method applies to these and to 
all other problems which involve 
assigning subjects to one of several 
categories and computing the pro- 
portion of misclassifications to be 
found. Essentially, it involves re- 
ducing the number of misclassifica- 
tions to a minimum by calculating 
the likelihood of a particular re- 
Sponse pattern for each group and 
then assigning all subjects with this 
pattern to the group where the likeli- 
hood is maximum. 

The studies reviewed suggest that 
configural analysis as applied to item 
responses within 
yield better discriminations than the 
more usual additive techniques which 
ignore inter-item 
implied in the rationale of such analy- 
sis that the 
responses carries a diagnostic signifi- 


explicitly, 


the practice of developing a number 
of different 


to various cri- 
of patterns of 
response represented by the develop- 
ment of such keys not only yields 
higher validity Coefficients but also 
makes it possible to use the same 


psychometric instrument for a vari- 
‘Lupin, A. Maximum likelihood scoring: 


a solution to Meehl's paradox. Unpublished 
manuscript. 
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ety of predictive tasks (14). " 

These considerations - underlie 
much of the research undertaken by 
McQuitty (15, 16, 17) since his at- 
tempt in 1937 to differentiate be- 
tween normal and psychiatric groups 
by the use of response patterns. Mc 
Quitty's investigations constitute t 
haps the most extensive attac 
made to date on the diagnostic sign! n 
cance of response patterns in pe 
sonality questionnaires. The mog 
recent development of his "a 
(18) involves ascertaining the degre} 
of association between every respons? 
alternative and every other respon 
alternative for all items in the tes 
being studied. The obtained matri* 
of association coefficients is facto! 
analyzed, and a table giving the fac 
tor loading of each response alterna 
tive is prepared. “Factor measure’ 
ments" for a given individual may 
then be obtained from this table by 
noting the factor loadings for each 0 
the responses chosen by that indi- 
vidual. From such loading patter” 
it becomes possible to ascertain the 
relative degree of integration man! 
fest in the person's responses.’ 


Thus, if the subject has chose" | 


. t- 
many response alternatives chaf- 


An e 
acteristic.of a large percentage of thea 


original group, i.e., many responser 
having high loadings on the f 
factor, his pattern may be said. s 
Tepresent majority opinion and d 
personality said to be integrated E. 
cording to contemporary culte 
Standards. If, on the other hand, 1 

responses may be accounted for pe 
by means of a large number of E. 
tors, the subject may be regarde E 
relatively disintegrated, since his ce 
Sponse pattern suggests the press 
of attributes characteristic of seve on 
disparate grou ps. This interpretati 


in 
* McQuirry, L. L. Implications of B6 
measures of personality integrato. vod 
theories of social psychology. Unpu 
manuscript. 


l ud by other evidence indi- 
Iw Si gel conformity is high- 
MOM o pomo integration 
| A sense that an inventory of 
ee! to measure the latter 
zo RP re between community 
(18). mental hospital patients 

T ; 
| n a hypothesis tested in 
ted es was that personality is 
individual to the extent that the 
heach oth S ideas are consistent with 
Viton s and subsequently to the 
UD sonality, hat his responses to a per- 
Ra i aan may be accounted 
Through erms of a single factor. 
: 5 attempt to heighten dis- 
account ed power by taking into 
est items = interrelations among 
analysis"! his method of "attribute 
inherent r adu the potentialities 
the stud n the configural approach to 
its Ded of test data. Moreover, 
ersonalite 1 is not restricted to 
ied to A test materials. As ap- 
aspect Ji ility tests, the significant 
relation s technique is that the 
Correct of each test response, whether 
With el incorrect, is computed 
erence to every other re- 
In contrast to the usual 


Í 


Sponse c 


6 

Gaier 
l cently ue ae and McQuitty (13) have re- 
d o isol attribute-analysis in an at- 
Ponse AE patterns of reasoning from 
t of Eo eis onShips characterizing à 
pa Wr ERATES Five interpretable 
nse sets o ively identified as distinct re- 
a el of response, emerged 
EOS ations of ple factor analysis (i.e., inter- 
to Nes). Thef items, each with five possible 
in @Pitalize u ndings suggest that attempts 
| men Ponse pon the consistency manifest 
fro, at " A ores may considerably aug- 
edicti unt of information obtainable 

ive instruments. 


7- --— 


1 
i Bry 
GHAM, 
ork: ET C. A study of error. New 
2. c Board oat Entrance Examination 
TIELY . 
ol R B. Tp and other coefficients 
n similarity. Psychometrika, 
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| 949, 14. 219-298. 
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total-score approach, the method 
therefore provides for a new inter- 
pretation of wrong responses, on the 
rationale that the individual does not 
respond randomly when he does not 
know the correct answer. That there 
may be meaningfulness in the indi- 
vidual's pattern of wrong responses 
or choice of plausible distractors isan 
hypothesis which attribute-analysis 
is eminently suited to test. 


SUMMARY 


The studies reviewed indicate that 
considerable predictive advantage 
is to be gained by giving adequate 
statistical recognition to the con- 
figural aspects of test scores and re- 
ponses. Research to date has demon- 
strated that the discriminatory power 
of a prognostic instrument is partial- 
ly a function of how it is scored, and 
that an analysis which takes into 
account patterns of response may 
have more predictive usefulness than 
the traditional total-score approach. 
The questions at issue here are but a 
special case of one of psychology's 
general problems, ie, that of de- 
scribing the relative frequencies of 
e in each of the classes it has 


respons! x 
abstracted from the behavior com- 


lex. Recent theory has questioned 
the utility of traditional additive 
techniques and has focused attention 
on the analysis of patterns and depen- 
dent probabilities among both tests 
and test responses. The trend of the 
evidence suggests that this new dir- 
ection of emphasis will in the future 
be to the decided advantage of the 


predictive endeavor. 
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'ED : 
ITORIAL NOTE: AREA REVIEWS AND MULTIPLE REVIEWS 


res experimental innovation, it 
ed decided to evaluate newly 
[iow ed textbooks in a given area 
the ee them instead of following 
He ional procedure of having 
“es e — for each individual 
a SPECI area reviews will appear 
Kr d cim REVIEWS. The re- 
Social A ome Recent Textbooks in 
mith Pie by M. Brewster 
empti this issue is the first at- 
d this direction. 

ble of s also includes an exam- 
ultiple reviewing. Victor's 


book on handwriting is reviewed 
both by Werner Wolff and by Julian 
Rotter. It was felt that since some 
psychologists would react negatively 
and some would react positively to 
this book, an attempt should be made 
to have different kinds of reaction 
presented. In a controversial field, 
perhaps fair treatment can best be 
assured if more than one point of view 
is represented. It is planned that area 
reviews and multiple reviews will be 


given further trials. 
W. D. 


E. G. 
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Asca, SoLoMOoN E. Social psychology. 
New York: Prentice-Hall, 1952. 
Pp. xvi4-646. $5.50. 

Doos, LEoNaAnD W. Social psychol- 
ogy. An analysis of human be- 
havior. New York: Holt, 1952. 
Pp. xix+583. $5.00. 

Faris, RoBERT E. L. Social psy- 
chology. New York: Ronald, 1952. 
Pp. vii +420. $5.00. 

HARTLEY, EUGENE L., & HARTLEY, 
RurH E. Fundamentals of social 
psychology. New York: Knopf, 
1952. Pp. xix+740. $5.50. 

Swanson, Guy E., NEWCOMB, THEO- 
DORE M., & HARTLEY, EUGENE L., 
Readings in social psychology. (Rev. 
Ed.) New York: Holt, 1952. Pp. 
xix+680. $5.00. 


Social psychology, as its composite 
name suggests, is a marginal field. 
It is well known that the first two 
texts to bear the title came forth 
in the same year from a psychologist, 
McDougall (6), and a sociologist, 
Ross (10). The dialectic interplay 
between the psychological and soci- 
ological approaches that runs as a 
persistent theme through the sub- 
Sequent development of the disci- 
pline is still with us, as the current 
crop of texts attests, 

Over the years, social psychology 
Seems rather to have suffered the 
handicaps of marginality than to 
have reaped its benefits: the char- 
acteristic difficulty of the marginal 
in establishing self-identity has been 
balanced only recently if at all by 
the creative ferment that marginality 
sometimes releases. Perhaps, it 
might be argued, the trouble was 
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that the parent fields were too 1” 
mature at the time they concelY 
social psychology to pose the oe 
problems for their hopeful offsp™™ 


ks“ 
to resolve: the "developmental tas 


may have been wrongly selected E. 
paced. Or the methodological P 
ty of its family background may. cd 
left the infant science ilLequipP,, 
to make its way in the world of E. 
plex affairs that everyone agreed Y 
its proper domain. At all events, 
rapid growth and transformaticl in 
social psychology has come on due 
the recent postwar years. Allo d 
books under review here bear 
impress of these recent developme 
though together they come tem 
resolution on the identity pro nic 
and they vary in the extent to E A 
they give promise of emerging 
thesis. 

A further characteristic O 
psychology was foreshadowe E 
Ross and McDougall: the landm 
in the development of the field 
been its textbooks. It is dou? at 
a sign of persisting immaturity aril 
the basic textbook with its neces. o 
limited scope still recommends t$ 
to competent social psycholog’? ic 
a vehicle for their major theoT* e 
contributions. Yet most 9 om 
authors of the present texts hav 2 of 
bitions beyond the product!” ge 


nts 
0 


" 
[e 
e 


useful adjuncts to teaching, "^ ork 


of them—Asch—has written i: 
of major theoretical significance 


ats" 
Directions in Contemporary Te 
Bird's-Eye View P pe 
: o 
It is the lack of consensus 


! 


des 


. Con 
y. he Seque 


| 
1 


| 
| 
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Bikers and organizing concep- 
res pones psychology, of course, 
and B eU textbook writer 
Edi sensus im influential. This lack 
FEES zi amply reflected in our 
i > 2 which virtually box 
on the T ld. of current perspectives 
sure, um S They are not, to be 
Dire dimen _ at cardinal points on 
ferent i m being pitched at 
varying amo s and blended with 
en togeth unts of eclecticism. Tak- 
Vivo 4 er, however, they afford a 
ings E y to get one's bear- 
as it is bein psychology, not only 
generation E taught to the present 
Bo as it | of undergraduates but 
ever-increasi giving direction to the 
activity, sing stream of research 
ar 

almost represents one direction in 
actionit ne type: the line of inter- 
ead à social psychology out of 
Ologist nd Cooley. Faris is a soci- 
the thet to find a psychologist in 
tradition 2 pads of this sociological 
: ewey aot must go back to John 
D ee birth of functional- 
EN Psycholo oes not neglect the work 
ither as since Dewey, but 
ital f draw much that is 
iews ei h pom them. Mostly 
Tog he oe iri Hi alarm; besides 
decal spat s from the psycho- 
Ren ent hi ure to embroider and 
BS text in 1h account. Another re- 
B indesmith same tradition is that 

Stween th and Strauss (5). 
9b fill n em, the Hartleys and 
: of mia in n te 
" psychologica 
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-ceptual armory for analyzing the 


individual’s contemporary relations 
with groups. As for their assump- 
tions about underlying psychological 
processes, they are eclectic and not 
particularly rigorous, drawing on 
learning research with no commit- 
ment about the nature of the learning 
process, placing considerable empha- 
sis on perception, and making free 
use of the amalgam of psychoanalytic 
and anthropological thinking that has 
wide currency in discussions of cul- 
ture and personality. The reader will 
recognize that this book belongs to a 
thriving genus of which recent texts 
by Newcomb (8) and Sargent (11) 
are also members. 

Of the books under consideration, 
Doob’s makes the least pretension to 
theoretical synthesis. Aimed square- 
ly at the college sophomore, it shares 
with Britt’s still recent book (2) à 
wide-ranging concern with interest- 
ing social phenomena without muc 
abstract theory. The 
perspective, all the same, is one o 
S.R reinforcement doctrine. . While 
Doob wrestles with the claims of 
individualistic vs. group-centered ap- 
proaches—a dichotomy that leads 
him into difficulties from which the 
other three interaction-centered texts 
are relatively free—there is little 
doubt that his sympathies lie in the 
individualistic direction. Since he 
disavows systematic objectives, one 
must still turn to Miller and Dollard 
(7) or to F H. Allport's classic (1) 
for clear examples of American be- 
haviorism in social psychology. 

But it is Asch who has provided us 
with another classic to set against 
F. H. Allport. Writing from the 
position of Gestalt theory, Asch takes 
a stand far enough from the center of 
gravity to wield an Archimedean 
lever on the world of contemporary 
social psychology. While some of his 
strictures against the dominant psy- 
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chological trends resemble those 
made by Faris from his sociological 
bailiwick, Asch's analysis cuts much 
more deeply and shows surer dis- 
crimination. His closely reasoned 
examination of underlying psycho- 
logical assumptions warrants the 
closest attention from the majority of 
American psychologists who will find 
themselves in frequent disagreement. 

As for its positive emphases, the 
book does not attempt systematic 
coverage, however systematic its 
perspective. The Gestalt emphasis on 
cognitive processes informs his origi- 
nal treatment of interaction, and 
throws into prominence a variety of 
unorthodox problems on which his 
own considerable research contribu- 
tions are presented among others. Of 
recent texts in social psychology, that 
by Krech and Crutchfield (4) re- 
sembles Asch most closely in orienta- 
tion. Krech and Crutchfield write 
the more Systematic text, but Asch's 
work is more searching and far- 
reaching in its implications. 

Now for a closer look at these four 
texts, and at the revised book of 
readings by Swanson, Newcomb, and 
Hartley that samples so well the 
research literature on which they 
draw. 


Faris 


So far as its likely use in depart- 
ments of psychology is concerned, the 
Faris book could be summarily dis- 
missed. It deserves to be taken more 
seriously, however, since it is written 
by a competent Sociologist and will 
undoubtedly be used in many of the 
social psychology Courses taught in 
sociology departments, 

The very first sentence establishes 
the tone of COntroversy against 
"individual" Psychology that per- 
vades the book: 


The importance of social psychology 
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in contrast to individual psychology ia 
in the fact that the complex behaved 
daily life is not fully explained by ‘i 
inventory of the physiological system 
man (p. 3). 


It is the scarcely tacit assumpto 
that the “individual” psychologii 
of psychology departments are mal 
psychophysiologists, who have id 
it to the Sociological social paye y 
gist to develop the only psycho n ' 
with human relevance. It fols 
then, that the author's task n 
teach all the psychology his stude 
will need. Better that they E. 
not have had courses in general p: i 
chology, for if they have, ME 
much to unlearn. Accordingly, Onis 
half of the book is devoted to nol 
own general introduction to ae h 
ogy, under such chapter ao. 
"Inadequacy of Biological Moria 
tion,” “The Emergence of Consci on 
ness," "The Concept of the Ud 
scious Mind,” “Social Determine E 
of Learning, Perception, and rin 
ory,” and “The Social Facto 
Ability.” NET. 
In — with his definitio? pe 
the field of social psychology as viol 
organization and control of beha he 
in primary interaction” (p. roc 
then turns to primary group Pad f 
esses and role differentiation sory 
conflict. Aside from a final eu 
chapter on “Trends and Probier d 
Social Psychology," the me e" 
chapters on “The Neurotic tion 
and “Personality Disorganiza thet 
would normally be treated in ° 
courses by psychologists. E 
Since in teach of the book P hol- 
Voted to rewriting general psy jion, 
ogy, the content of Faris reva i 
warrants attention. While there 
liberal sampling of citations 5 
recent psychological literature, O” gy 
confidence in his judgment is be 
ened by the extent to which he le 
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ant te emus a chapter on an irrele- 
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One, 
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hee Of for, unnecessary for the explana- 
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oleridge’> the associative imagery 
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—a condition which could be maintained 
as a comfortable method of escape from 
further combat and mental conflict" 
(p. 320, italics mine). 

7. He introduces the sociogram as “a 
device somewhat similar to a scale” (p. 
402). 


Apart from his inadequate com- 
mand of contemporary psychology, 
and his inadequate criticism of its 
vulnerable points, there is of course 
great merit in the interactionist posi- 
tion as he expounds it. And it is true 
enough that psychologists have too 
often given lip-service to the inter- 
active sources of human nature in 
society without carrying out the radi- 
cal revision of their concepts that 
such a position entails. It is also 
unfortunately true, however, that 
the interactionist theory which burst 
full-blown from the pens of Cooley 
and Mead, having generated singu- 
larly little research, remains in Faris’ 
text essentially as its brilliant authors 
left it. Surely the most careful and 
ingenious research will. be required 
to verify and refine the notions of 
role taking and empathy and self 
that remain fixed points in this soci- 
ological current. But the perfunctory 
roll-call of research. techniques in 
his final chapter leaves Faris firmly 
entrenched in the discursive rather 
than experimental tradition. 


The Hartleys 

Instructors who want a fully 
packed and up-to-date text that ac- 
quaints the student with current 
thinking and research in the areas 
most frequently regarded as social 
psychological will probably prefer 
this book to the others in the present 
list. It is a fat book, replete not only 
with references to the experimental 
literature but with clinical case sum- 
maries and anthropological accounts. 
And it covers much ground judicious- 
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ly. The chapter on attitudes to which 
Clyde Hart has contributed is prob- 
ably the best brief statement avail- 
able on current research and theory 
on the topic. 

Yet for all these Strong points, the 
Hartleys’ text is not fully satisfac- 
tory. It is loosely organized, the 
chapters being divided into many 
brief sections among which it is not 
hard to lose the thread. The major 
parts of the book, on communica- 
tion, socialization, and group proc- 
esses, are only very tenuously bound 
together, in spite of some repetitive- 
ness. The treatment of underlying 
psychological Processes is rather loose 
and uncritical. And the considerable 
number of misprints and mistakes in 
bibliographical citations bespeaks 
hasty editing. Again I shall list my 
more specific criticisms for the sake 
of brevity: 


1. The essay by Gerhart 
“Mass Communications,” included by 
the Hartleys in keeping with their prac- 
tice of concluding each major part withan 


Wiebe on 


soundness of his arguments, one notes 
that he zs arguing in defense of the com- 


2. “Self-interest” is proposed as the 
principal determinant of set (p. 42), 
though even without the benefit of Asch's 
trenchant criticism this hoary and am- 
biguous mainstay of Popular psycholo- 
gies would seem patently inadequate to 
the complexities of human motivation, 
To break it down into “learning and 
yearning,” as the authors do later (p. 
133), does not help. 

3. Part II, on Socialization, does not 
treat the learning of roles, a topic rele- 
gated to the third part, While this allo- 
cation may make for convenience of 
exposition, it is at the Cost of theoretical 
integration. 

4. The treatment of social norms suf- 
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fers from the usual ambiguity betweet 
à A. a ior aní 
mere uniformilies of social behav: he 
standards of evaluation that carry a 
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without discussion. E 
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But the net impact on the reader kr 
convey a rather specialized notion 
Preoccupations of social psychology- By 
6. In drawing eclectically on sac] 
Sources, the authors sometimes : fo! 
fice theoretical rigor. They T gra 
example, a stimulus-substitution i E 
of the deconditioning of children 
(p. 248). They reprint the list o Prop? 
Promulgated by the Institute o thou 
ganda Analysis (p. 85) almost um o 
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the still more dubious prospect "from a 
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me. Thus the increase in intel we 
test scores of Negro children after rou / 
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pressures toward conformity (P: fnil 
For another example, the fact tha en 
dren conceive of their parents athe! 
bodying multiple roles successively 25 ^ 
than simultaneously is interpr and | 
Sign of their restricted expert ant € | 
intellectual limitations (p. 527), wh a ed 
artificial abstractness of the ass m 
adult conception would seem the 
remarkable. 
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details and even the principles (pp. 554- 
555). 

But the protagonists in the contro- 
versy are reaching more agreement 
than Doob believes—or, more ac- 
curately, they are gradually being re- 
placed by others who have been 
reared to a definition of the situation 
that makes Doob's dilemma obso- 
lete. It is unnecessary to remain 
trapped in the dull historic contro- 
versy of individualism vs. the Group 
Mind. Asch makes the most incisive 
analysis of how this false dichotomy 
arises from a failure to examine the 
psychological character of interac- 
tion. But even without Asch, the 
account of interaction that Hartley 
and other writers in the same vein 
have modified from the sociologists 
at least indicates the direction from 
which resolution is to be sought. 

Doob's position has major conse- 
quences for the subject matter of his 
book. The relational variable of role, 
for example, is completely ignored, 
while social class, which can be re- 
garded as either a group-level con- 
cept or a property of individuals, is 
given extensive treatment. Lacking 
the interactional conception, it seems 
fair to say, social psychology has no 
boundaries for Doob other than those 
of interest. There is no theoretical 
criterion for inclusion or exclusion. 
And, accordingly, one finds such 
miscellaneous items as à long—and 
and educationally sound—treatment 
of the physical anthropology of race 
(pp- 161-183), and chapters on 
vogues, social conflicts, and the dif- 
fusion of change. 

A word about the tone in which the 
book is cast. It seems to me both un- 
necessary and regrettable that Doob 
has often seen fit to fish for student 
sympathy and interest by self-dep- 
recating remarks, flippancy, and 
the juicy tidbit. Doob’s style is 
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otherwise sufficiently attractive and 
the content of enough intrinsic inter- 
est that these classroom tricks only 
detract from his otherwise laudable 


attempt to convey the scientific 
spirit. 


Asch 


If Doob writes for the Sophomore, 
Asch writes for his Professional col- 
leagues, the graduate student, and 
advanced undergraduates who are 
ready to find excitement in a venture 
in critical and constructive thought. 
There are other books from which 
the student will learn more of the 
content of contemporary social psy- 
chology, but 
reader to so Searching an examination 
of its assumptions and their conse- 
quences, 
been years in the writing, it will be 
read fora 
clear but 


lectual pleasure, 
oughly psychological social Psycholo- 
gy that makes no 
in the social sciences: 


The study of social behavior is part of 


the task of general psychology. Its 
facts and principles cannot be derived 


own right; these are the 


social disciplines (p. 38). 


If social psychology must build on 
its own distinctive facts and cannot 
perform its function either by the 
rote application of principles derived 
from asocial Contexts or by beach- 
combing operations in other Social 
sciences, as Asch's contention has it, 
it has not got very far on its task. 


It has to be admitted that Social psychol- 


province of the 
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doctrines of man that were form he 
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tion of judgments by groups. A 
brief chapter then takes sympathetic 
but critical notice of research on 
small groups in the Lewinian tradi- 
tion. Two chapters on opinions, 
attitudes, and sentiments take ac- 
count of the more quantitative meth- 
ods of investigation, but rightly 
insist that the phenomena need to 
be examined from a more psycho- 
logical perspective. The final short 
chapter on propaganda examines 
recurrent features of exploitative 
propaganda, and emphasizes its limi- 
tations. 

As a systematic examination of 
central problems of social psychology 
in the light of Gestalt theory, the 
book is an admirable performance. 
Its balance nevertheless suffers some- 
what from the isolation of American 
Gestalt psychology an from Asch’s 
almost religious dedication to ration- 
ality. Speaking of the reasons for 
a re-examination of psychological 
axioms, Asch writes that “there is 
also a human reason for undertaking 
[it]: if the grim picture psychology 
draws were correct, there would be 
no hope for man or society" (p. 30). 
Drawing the picture as sharply as he 
does, perhaps he is right. At all 
events his attempt to make tacit 
assumptions sharply explicit, if it 
does not always result in a fair or 
flattering portrait of non-Gestalt 
psychology, creates the conditions 
for theoretical advance. It demon- 
strates once and for all, moreover, the 
weakness of social psychologies that 
claim neutrality as to the nature of 
underlying psychological processes. 
But the fervor that motivates his 
criticism does make for a one-sided 
picture. In a scrupulous attempt to 
be just, Asch leaves the dark side of 
man's nature to psychoanalysis: he 
wisely abstains from trying to refute 
Freud on his own ground. The facts 
remain, however, that irrational proc- 
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esses exist, and that they remain 
residual to his System. 

Since Asch makes no attempt to 
cover in full the conventional ground 
of social psychology, one cannot criti- 
cize him for obvious omissions. It is 
relevant, however, to point to a 
a major gap in his Gestalt doctrine 
of social interaction. It is a crucial 
assumption of his theory that bodily 
expressions of inner st 
isomorphically Psychological 
Processes that they accompany, 
Asch’s brief discussion of this point 
not merely lacks convincing evidence, 
but fails to show how such postulated 


isomorphism can be given intelligible 
meaning. 


Swanson, Newcomb, and Hariley 


Since the book of readings edited 
by Newcomb and Hartley (9) has 
been used so widely during the Past 
five years, the revised edition should 
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of the four texts center their theory 
around a conception of interaction. 
Once this is accepted in its full con- 
sequences, the causes for battle 
vanish, though there remain impor- 
tant special considerations for the 
psychologist and the sociologist who 
approach the common ground from 
different directions. As the recent 
paper by Sears (12) gives promise, 
reinforcement as well as cognitive 
theory can be given an interactionist 
phrasing. The alternative to this 
focus, and I think a mistaken one, is 
to resign oneself to confusion about 
the contents of a field with no organ- 
izing principle and no boundaries 
except those set by personal prefer- 


ence. 
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METTLER, F. A. (Ed.) (The Colum- 
bia Greystone Associates, Second 
Group.) Psychosurgical problems. 
New York: Blakiston, 1952. Ep; 
xii +357. $7.00. 


This book isa Sequel to the one pro- 
duced by the original Columbia Grey- 
stone group, titled ‘Selective Partial 
Ablation of the Frontal Cortex," 
1949 (cf. Psychological Bulletin, 1951, 
48, 185 ff) It has a number of 
avowed purposes: (a) to compare the 
less commonly used psychosurgical 
procedures involving cortical venous 
ligation, thermocoagulation, thala- 
motomy and transorbital lobotomy; 
(b) to explore the value of new psy- 
chometric tests in assessing clinical 
Status; (c) to evaluate the biological 
effects of transorbital lobotomy; (d) 
to report the status of patients, 
studied in the first project, two years 
or more after their operation; and 
(e) to find out why psychosurgery was 
followed in the first project by re- 
covery in 20 per cent more of the 
cases than for a control group. Simi- 
` larly to the first project, the second 
one is the product of many hands 
and many different disciplines. The 
administrative burden of coordinat- 
ing so diverse an effort must have 
been considerable. 

This second study was beset by 
many problems. The criteria for the 
selection of patients were so stringent 
that, even after some relaxation, 
disconcertingly small 


the 27 opera- 
tees, venous ligations were performed 
on 12, transorbital lobotomies on 9, 
thalamotomies on 2 thermocoagula- 
tion on 2, topectomy after lobotomy 
on 1, and enlargement of cortical 
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ablation on 1. All of the 33 cases W 
schizophrenics. 

Not. only was the control nt 
small, but for reasons ei: f 
beyond the control of the stu 3s j 
was poorly matched with the a 
ated group. Advance Wer. l 
ratings on a four-point scale wer m 
vided for 31. The averse asd 
for the 6 control cases was B ^ 
for the 25 operatees 2.8. m t. 
trol group, then, initially APP r 
to have a better chance for reco 
In addition, the IQ of the ory $$ 
group was 80.8 with a rr col” 
to 114, whereas the IQ of |. di 
trol group was 100.3 with a ra eid 
83 to 115. The incidence of rec bil 
was small for the entire groupe dit 
two of the operatees and one nous! 
controls was considered well € 
to warrant parole. , et 

Jüctensive huerto of psycho, 
ric tests were administered NX A 
different times, two preoper v. vs pe 
proximately 60 days and 30 o post 
fore the operation, and tw d a 
operative, ranging from ke he. 
days after. The tests inclu NT 
Wechsler-Bellevue, the dtes! 
Maze, the Weigl sorting test z dire 
of incidental memory, verba func 
tions, shifting set, vestibular ^" y 
tion, and olfaction, MC. 
others. During the period C 2 
by these examinations little s we 
amelioration in mental Hips psy’ 
evident. Performances on th study | 
chometric examinations in this ip to 
bear no identifiable relations 
ultimate clinical status. ol” 

In spite of these and other n {0 
lems working against the efforts 
reduce the ambiguities of the res" ro 
the study has considerable value. igs 
begin with, the activities and find! 


d 
ere 
Pee 
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of all IH 
RN ap lines are carefully 
‘tried and 3 . any new tests were 
ising lead p of them provide prom- 
Es Eu D further development. 
involved 5 he small number of cases 
Vincing M evidence is quite con- 
E the various psychosurgi- 
een diately impair many 
e Enc and psychophysiologi- 
Very few, nances. However, with 
i 1.5 inii the manifesta- 
| pee ment disappear with 
"trend Wer S the exceptions to this 
from E the inability to’ benefit 
Bellevue esting on the Wechsler- 
ort, Performance scale and on 

hese us Maze test. 

Comparison «Pons are so few in 
Used ag mk to the number of tests 
Ee that ce the authors to general- 
ae os the psychological test 
+ hosu; € changes resulting from 
Ansiton Ge are nonspecific and 
the lusion E 315). While such a 
e escripti tetches by only a little 
Hd e of the findings of the 
thot may E uns of the testing 
at the encourage many to believe 
Witho Psychosurgical procedures 


t ut some j 1 
Def Personalit irretrievable cost 
tie m ity organization and 
E t * capabilities of the pa- 
| QUI th: interesting to point out 


b ls T 
ane o Ru ion was neither asked 
TM he Gutols nor was a suit- 
d the earn design incorporated 
taper. ls to provide a definitive 
thee the c ile the authors usually 
det Stud Onservative position that 
fr Nee for Y merely provides no evi- 
im e vua a cost, they are con- 
v^ a vé ioe paradox that such 
, ty Patient een reported elsewhere 
2 th Ompli s with frontal lobe lesions 
Sf porod by psychosis. Note 
| Wing quotation: 


jode 
d.e. find; 
of lige, PE of no permanent loss in 
these ^6 resulting from psychosurgery 
Varieties has been confirmed. 
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Indeed the puzzling question at the pres- 
ent instant is why nonspecific injury, 
such as gunshot wounds, pathology of 
the frontal lobes (neoplasms) or trans- 
lateral frontal lobotomy (involving the 
agranular cortex) is frequently attended 
by a permanent loss of some part of 
intellectual efficiency as evidenced by 
intelligence tests. No simple or apparent 
explanation of this discrepancy is avail- 
able (p. 314). 


The reviewer believes that the 
paradox is explicable in terms to 
which the investigators make only 
passing reference. They recognize 
that the preoperative test perform- 
ances of the operatees and the initial 
test performances of the control 
group were handicapped by psycho- 
sis. It will be recalled that the aver- 
age IQ of the operated group before 
psychosurgery was 80.8, the range 55 
to 114. The scores of the operatees 
before psychosurgery appear to be 
unduly depressed. The authors, in 
another context, take cognizance of 
such a possibility in the statement: 

..it is apparent that the changes due 
to recovery from psychosis are mainly 
if not entirely in the realm of affective 
attitudes, loss of anxiety, decrease in 
complaints and the like. These affective 
attitudes probably interfere with the quality 


and quantity of performance in most of 
the psychologic tests that have been employed 


in both this and the previous study . . - (p- 
278, italics mine). 

They then justify ignoring this im- 
portant fact in the evaluation of their 
findings by continuing with the state- 


ment: 

Dub that in 
the operated an 
(p. 278). 

To be sure, the interference initial- 
ly may have affected the operated and 
control groups alike, but did they af- 
fect them equally after the operation? 
We may suspect that for many pa- 


terference has affected 
d control groups alike 
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tients the surgical procedures mini- 
mized the influence of "interfering 
affective attitudes" of the psychosis 
in greàter or lesser degree. This 
effect could well obscure performance 
impairment expected from brain dam- 
age and reported in cases uncompli- 
cated by functional Psychoses. For 
these reasons, the finding that the 
varieties of Psychosurgery used in 
this study resulted in "no permanent 
loss in intelligence" may be true only 
for a Schizophrenic population, and 
at that for one with the age and insti- 
tutionalization characteristics closely 
resembling the one studied. 

Of course, the foregoing consider- 
ations are Speculative, but in view 
of the conflict between these Grey- 
stone findings and those contained in 
a substantial literature on frontal 
lobe damage it would be premature 
to conclude from the present study 
that the psychosurgical procedures 
utilized will not permanently impair 
psychological Performances. The re- 
viewer fears that the Very consider- 
able amount of effort which has been 
invested in this study will lend weight 
to the premature conclusion and en- 
courage the extension of psychosurgi- 
cal procedures to a Wide variety of 
psychiatric categories on the un. 
established premise that they can do 
no permanent harm. 

JOSEPH E. BARMACK, 

College of the City of New York. 


Wo rr, CHARLOTTE, The hand in 
bsychological diagnosis. New York: 
Philosophical Library, 1952. Pp. 
xv+218. $7.50. 


The clinician who approaches this 
work with the anticipation that he 
will find a careful, objective analysis 
of diagnostic indicators and a scien- 
tific evaluation of their Predictive 
limits will be disappointed, Nor will 
he find its theoretical treatment par- 
ticularly stimulating since it is based 
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on a vague and outmoded "fad 
Psychology. A brief quotation k 
illustrate: “This use of E 
finger transmits the human aia 
of discrimination, which is an E 
tial quality of intelligence. j T 
unfortunately is "clinical" in o 
dated, derogatory sense of the bs 
WiLLrAM A. Ho 
Northwestern. University. 


us 
BERGLER, Epmunp. The sira : 
New York: Grune & Str 
1952. Pp. x+367. $6.75. 


afl! 
Writing a review of a psycho 
lytic book that purports to occi 
tific involves pronounced WE 
tional hazards, particularly ke sig! 
author has posted clear were jv 
concerning the unconscious scit! 
tions of writers, reviewers, an 
tists. However— um 
In The Superego, Bergler ae 
izes and sharpens his psycho yes 
thinking of the last twen je. in 
and presents numerous wile | 
and depth-centered thear: t 
structs. He valiantly i Sy 
go even deeper than the us a, m 
choanalytic probing, and to nd res 
not merely human defenses Thé ude 
tances, but what he calls 
fense against a defense. mpti" 
Beginning with the assu fro! 
that “restrictions emanating., 
the superego . . . are biologio he un 
that "psychic masochism is rg 
versal human 'trait,"" Dr. mpto" 
insists that "every neurotic ps dr 
has a five-layer structure, x de 
unconscious defense against eguet, 
fense becoming visible. The e i 
is: (1) unconscious wish p ( 
(2) superego objects (Veto unco 
first defense is presented by M oe 
scious ego; (4) superego onion n 
more (Veto #2); (5) second s ed" 
is presented by the unconsciou rime 
guilt is accepted for the lesser C uf” 
reverberations reach the psychic 


mi 
öl 
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If d 
[cred in rationalizations. The 
Bd unconscious, of infantile 
the | opens The end result of 
Ende conflict is always oral- 
E. d 4 Every neurosis repre- 
danger" a ae from the oral 
Used Bo iier structure is then 
Jan be at er to explain such hum- 
[cynicism h r as creative writing, 
mis a Ypocrisy, pessimism, opti- 
hpi sileo mo-optimism, wit, self- 
*xhibitio ce, talkativism, inhibition, 
hatism oe raconteurism, thisism, 
kitchen’ nde at least by implication, 
possibly DAism, That there might 
wo-layer € some conscious or one- or 
unconscious reasons why 


| People 
Whatever ould be or do anything 
Neyo” ergler does not admit. 


| Quali" a man to mince words or 
Only a dogmatism, Bergler not 
thei, ee Beles the Freudians at 
SUDDlieg Pest depths, but frequently 
result ¿"S Own italics: “The end 
h Mae infantile conflict in 
i a thie S Is exclusively stabiliza- 
( t ie oral rejection level which 
x cT of psychic masochism" 
" its butt very joke, in short, has 
5 APs 13) ii the inner conscience" 
Kin T The severity of the super- 
we angea s torture machine—is 
hee Or ca e because no method has 
S atu n be, invented to shorten 

ilq», "ration time of the human 


: , it may be asked, 
E ed present to substantiate 
si, Coul i ess hypotheses? As far 
ig readin determined from inten- 
mite e B of The Superego, no 

|. ent, ut: (a) a handful of frag- 


te, "RE P 

P Bets, Cabe illustrations with in- 
n thor, lons clearly slanted by the 
+ Val,’ several references to 


s 
e i Plays, poems, and biograph- 
cr Pret t equally controversial in- 
harm tions by Bergler; (c) some 
"ng but dubiously relevant 
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anecdotes; and (d) several direct and 
implicational appeals to the author- 
ity of Sigmund Freud. About Berg- 
ler's hypotheses two more alternate 
hypotheses may be offered: (a) that 
they constitute brilliant insights into 
the innermost reaches of the human 
personality; or (b) that they do not. 
If there is any scientific evidence to 
support the first of these alternatives 
it is not presented in The Superego. 
ALBERT ELLIS. 


New York City. 


Victor, F. Handwriting. Springfield, 
Il.: Charles C Thomas, 1952. 
Pp. xi+149. $4.00. 

REVIEWED BY 
WERNER WOLFF 
Bard College 


The fact that since 1947 a major 
study on handwriting has been pub- 
lished each year by a psychologist 
indicates that American psycholo- 
gists become more and more inter- 
ested in handwriting as a diagnostic 
tool. Although graphodiagnostics in 
Europe overshadows any other kind 
of psychodiagnostics, such as the 
Rorschach, paper-and-pencil testing, 
or questionnaire inquiry, graphology 
found great resistance in the United 
States. One of the reasons was thatit 
had lent itself too much to a mixture 
of basic graphological observations 
with speculative theories on person- 
ality. . 

For the first time Victor makes the 
important point that basic psycho- 
logical observation, which he calls 
“basic graphology,” is a science of 
objective observation and can be 
independent of all graphological 
theories which, though interesting 
for any theory of personality, belong 
to what he calls "applied psychol- 
ogy.” It is the opinion of the present 
reviewer that the author would have 
better used the term "applied graph- 
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ology” instead of ‘‘basic graphology," 
and “theoretical graphology" instead 
of "applied graphology.” 

Victor calls handwriting a person- 
ality projection, considering the let- 
ters as somewhat similar to an ink- 
blot. Although, as the present re- 
viewer observed, letters may become 
& screen for even a projection of 
images, handwriting seems to him an 
expression rather than a projection. 
As a direct expression of inner mo- 
tions in outer motions, handwriting 
is a graphogram, more similar to an 
electroencephalogram than to a 
Rorschach inkblot. 

Handwriting is the recording of 
inner psychological movements, of 
which Victor considers as the basic 
ones release, tension and output of 
energy. He compares in a suggestive 
way these different forms of rhythm 
with rhythmical forms in poetry. 

On one hand, the author makes the 
point that handwriting as a dynamic 
“movement does not allow any fixed 
correlation between graphic forms and 
personality traits. On the other hand, 
he tries to establish a correlation 
between handwriting and constitu- 
tional types according to Sheldon. 
The author should have elaborated 
upon this double aspect. Handwrit- 
ing is both form and expression, 
Írozen gesture and flowing motion, 
and it is from the relationship of 
both that the personal equation re- 
sults. 

Victor's book presents a good con- 
densation of graphological concepts. 
However, it does not present any 
new observations and does not em- 
phasize enough the need for grapho- 
logical experiments and for a sys- 
tematic correlation between elements 
of graphic expression and definable 
temperamental, Clinical, and profes- 
sional entities. The author's justified 
call for a basic graphology can be 
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solved only if basic graphological 
elements can be correlated witi 
basic mental and emotional patteri 
to be formulated by a scoring syste! 
This, ultimately, will make grapho 
logy the most important psychodiag: 
nostic instrument because the diag 
nosis by handwriting is the only t9 
which does not require the clients 
or patient’s, presence, and the aa 
nosis deals with the direct persone 
record itself, without using any ^ 
eign material such as inkblots 0f 
picture cards. With the prol 
technique it will take the least eff 
for a major output. 


REVIEWED BY 
JULIAN B. ROTTER 


Ohio State University 


NT. 

Most serious students of project 
methods of personality measurem? 
would at least concede that if facts 
of handedness, conditions of es 
pling, and special training are E 
trolled, better than chance relati n 
ship may be found between S. 
aspects of handwriting and ES 
aspects of other motor tasks. iting 
might also agree that handwri nce. 
may reveal at a better than cha E 
level such characteristics as the et 
cational attainment or experienc? iy 
the subject. In some cases market, 
individualistic writing may alici 
the “diagnosis” of some genera ae 
and significant personality one 
teristics. Speaking generally, nave 
ever, American psychologists that 
tefused to accept the thesis used 
handwriting may be confidently ^4 
as an efficient, reliable, or En 
method of predicting significant 1 
sonality variables. Victor sets 1 
goal for this book to promote if 
wide, serious and efficient a unt? 
handwriting analysis in this CO 
as it enjoys abroad” (p. 3). 


4 
js d 
as” 
of 
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[eee author feels that part of the 
that re of graphology has been 
E as been tied too closely to 
ie conflicting schools of psy- 
tion ES and he advocates a separa- 
TES dut is "basic" graphology 
i ped graphology. He sees 
Hi ing as a kind of recorded 
i MM and stresses movement con- 
de a opposed toa static graphol- 
Ao deals with signs, the shape 
lof the n letters, etc. The movement 
j "ud on or above the paper, 
etters die) and. relationship of 
mee aes of major importance. 
Most part g analysis deals for the 
e with these characteristics 

and the ent, pressure, direction, 
idea of apelim of space. Some 
of this h e nature and implications 
tained Ere of analysis may be ob- 
I E ied the following quotations. 
5 dealin agraphs below the author 
€ with the problem of depth 

: using an analogy of a water 


On th 

tole, xxx stream, and with it the 
Orders Stes become sluggish. Their 
Stters g ed longer sharp. The written 
6a) ringes on one or both sides 
; zi as if written on blotting 
j per ueh m the water runs slowly 
Pis 9r border ws and swamps, without 
nes its i the life stream of the writer 
rect RN A its liveliness and 
Comes Poil Having lost its aim, 

the 4° rive ps 
wi direction of may dry up. Although 
the river's path is recog- 


go , " " 

ac Nagel itself, the energy, is 

Pa) xl gullies in the summer 
ul writing analogous to this 


Gi es 

it quy Hed et, its borders insuffi- 
P D Sure 8i) with ink, or even bare of 

in; Its i 
be $ beu the river may find a dam 
Den mme imilarly, handwriting can 
(te, V ich RUD by sudden stops of the 
howe: Thyth tard the forward movement 
Ever, ane When the dam breaks, 
© suddenly released energy 
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of the river as well as of the emotions will 
cause untold, unforseeable damage. 
Heavy, suddenly-stopped strokes always 
carry in them the danger of a break, of 
eruption and devastation (p. 47). 


dn dealing with the problem of 
direction the author has the following 
to say: 

Where the writing starts, the mind 
symbolically or unconsciously experi- 
ences the beginning, the origin; and ori- 
gin stands for the Mother. The beginning 
becomes the past just as soon as the 
writer leaves it on his way forward. He 
moves away from the past into the 


future. 

The left side, then, represents the past. 
“Mother” and "eft" become inter- 
changeable. To live, in the Occidental 
way of thinking, means to keep moving 
forward, toward action, freedom and 
independence: we move to the right. 
Butatthe rightis found the antithesis of 
the mother, he who represents all these 
characteristics: Father. The right side, 
thus, becomes identified with the father. 
These images, of father and mother, in- 
fluence everyone's life, and their effect 
on the writer's personality finds its ex- 
pression in a greater or lesser tendency to 
favor the left or right (p. 52). 


Applied graphology applies the 
principles of handwriting analysis 
to any of several personality theories 
or problems primarily on the basis 
of analogy. À sample case of grapho- 
logical analysis is made, and this is 
translated into personality descrip- 
tions in terms of the constructs of 
jung, Freud, Horney, and Sheldon 
with equal facility. In discussing 
applied graphology, although Victor 
defends the graphologist's difficulty in 
determining SeX (which, after all 
shouldn't be difficult since attitudes 
toward father and mother should at 
least be related to sex) he does imply 
that graphology can contribute to 
the diagnosis of a great many prob- 
lems providing the referrer states 
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clearly the problems which he wishes 
to be answered. The quotation below 
illustrates some of the potential range 
of usefulness of handwriting: 


All questions must be precise; the analyst 
should know whether he is to search for 
criminal tendencies, for instance, or for 
neuroses, psychoses, or whatever. If 
a doctor wishes to know whether the sub- 
ject is a “bleeder” (hemophiliac), he 
must at least supply to the analyst 
the characteristics of this particular dis- 
ease, and if the doctor wishes informa- 
tion on the progress of a treatment he 
must be prepared to give all pertinent 
facts. Even if the graphologist cannot 
give a diagnosis, he will be able to point 
out symptoms that may be conclusive 
enough to the medical man (p. 92). 


As to the verification of all this, the 
author does not believe that much is 
to be obtained from ‘mass experi- 
mentation" and even when stating 
that the relationship of middle, 
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lower, and upper zones should d 
balanced in a 1:1:1ratio which VO | 
be the proportion of idealism, 

judgment and feeling, to instinct; 
states that this ratio cannot be E 
pressed in inches but that the ay 
alyst’s eye must be trained to rer 
nize it in the script. Since the auth j 
does not feel that it would be prs 
able to come to grips with the An 
can tendency to insist upon objec 
ity, quantification and experimen 

tests, it is the reviewer's imprese" 
that this book will fail in its go% 
obtaining wide acceptance of hus 
writing analysis in this country: the 
should be said in all fairness to " 
author, however, that the reviel 
handwriting reveals a veritable m 
anza of pathologies and produ 
considerable aggression in his € d 
tary. For the reviewer, the E 

writer was a wonderful inventio? 
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thay wrt lity of the of the soul, the 
ot ie that part of a person 
Me abo mortal body. Thus it 
8 is fuel. that something con- 
ly one term in a dual- 


ism, like mind vs. matter, the rational 
vs. the irrational, or purpose 9s. 
mechanism. There have been psycho- 
logical monists, like La Mettrie (44), 
the materialist, who argued in 1748 
that man is a machine and who got 
himself consequently into theological 
trouble, but even he was more con- 
cerned with reducing to their bodily 
bases the mental states that dualism 
had already established than in de- 
scribing man without benefit of 
dualism. 

Inevitably the doctrine of im- 
mortality and the old-time impor- 
tance of theology played a role in 
psychology. The words for soul and 
mind are not distinguished in French 
and German (l'âme, Seele) nor are the 
Greek and Latin words (psyche, 
mous; anima, mens) as distinct as the 
English translations. It was the 
faculty of reason that carried with it 
the right to immortality, and Des- 
cartes, a devout Catholic, gave men 
rational souls, made of unextended 
immortal substance, and maintained 
that animals are mortal irrational 
automata (20). Thus Descartes be- 
came an important ancestor in both 
the dualistic (conscious, introspec- 
tive) line of descent, and in the ob- 
jective (mechanistic, reflex, tropistic) 
line. 1 

British empiricism fixed dualism 
and the concept of consciousness 
upon psychology. Locke, Berkeley; 
Hume, Hartley, Reid, Stewart, 
Thomas Brown, the two Mills, and 
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Bain, all were concerned in different 
ways with how the mind gets to 
know about the external world. Thus 
they recognized the basic mind- 
matter dichotomy.  Presently there 
came also into the hands of these 
philosophers the doctrine of associa- 
tion which dealt with the synthetic 
relations among the items of mind or 
consciousness (8, pp. 157-245). There 
never was—nor is there now—a good 
word for this immaterial term of the 
mind-matter dichotomy. James was 
complaining about that in 1890 (32, 
I, pp. 185-187). Mostly the word 
was either mind (Seele) or conscious- 
mess (Bewusstheit). Nineteenth-cen- 
tury psychology formulated the 
dichotomy as psychophysical paral- 
lelism, and that doctrine was so 
firmly impressed upon psychological 
thinking that the American opera- 
tional revolution of the present cen- 
tury came about only with the 
greatest difficulty. 

It would not be profitable to go 
into great detail here about the his- 
tory of the belief in what we are 
calling consciousness. The existence 
of consciousness seemed for many 
centuries to be an obvious immediate 
datum, the basic undeniable reality 
of one’s own existence. ''Cogito, ergo 
sum," said Descartes. James summed 
the matter up (32, I, p. 185): 


Introspective Observation is what we 
have to rely on first and foremost and al- 
ways. The word introspection needs 
hardly to be defined—it means, of course, 
looking into our own minds and reporting 
what we there discover. Every one agrees 
that we there discover states of conscious- 
ness. So far as I know, the existence of 
such states has never been doubted by 
any critic, however skeptical in other 
respects he may have been. That we 
have cogitations of some sort is the in- 
concussum in a world most of whose other 
facts have at some time tottered in the 
breath of philosophical doubt. All people 
unhesitatingly believe that they feel 


| 
} 
BORING 
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twentieth-century behaviorists, that 
introspection is unreliable, that it re- 
sults in descriptions which often can- 
not be verified, and that in many 
other ways it fails of the positive 
character that science demands. 

J. S. Millanswered Comte's quibble 
by asserting that introspection is a 
process and requires training for re- 
liability. It is not strictly immediate, 
Mill thought, for it involves memory 
—ijmmediate memory, perhaps; yet 
immediate memory is not the datum 
itself and comes with a chance for 
error in it (53, p. 64). On this whole 
matter, see James' excellent discus- 
sion (32, I, PpP- 187-192). Mill's 
point is reinforced by the modern 
realization that it is almost impos- 
sible to distinguish between anes- 
thesia and immediate anterograde 
amnesia: a man whose memory lasts 
only one second is so crippled in 
capacity for introspection as to be 
practically as unconscious as any 
reacting organism or machine. 


CLASSICAL INTROSPECTION 


We may regard that introspection 
as classical which was defined by 
fairly formal rules and principles and 
which directly emerged from the 
early practices in Wundt's laboratory 
at Leipzig. Of course; there were no 
immutable rules for introspection. 
The great men kept disagreeing with 
oneanother and changing their minds. 
Nevertheless there was à ody of 
opinion which was in general shared 
by Wundt, by Kiilpe before he left 
Leipzig, by G. E. Müller at Gottingen, 
by Titchener at Cornell and by many 
other less important “introspection- 
n» who accepted the leadership of 


ists 1 
these men. Stumpf at Berlin held to 


less constrained principles, an 
Kiilpe’s later doctrine of introspec- 
tion after he had gone to Wiirzburg 
was opposed by Wundtand Titchener. 
Classical introspection is the com- 
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mon belief that the description of 
consciousness reveals complexes that 
are constituted of patterns of sensory 
elements. It was against this doc- 
trine that Külpe at Würzburg, the 
behaviorists under Watson and the 
Gestalt psychologists at Wertheimer's 
initiative revolted. Introspection got 
its ism because these protesting new 
schools needed a clear and stable con- 
trasting background against which to 
exhibit their novel features. No pro- 
ponent of introspection as the basic 
method of psychology ever called 
himself an introspectionist. Usually 
he called himself a psychologist. 

Wundt, undertaking to establish 
the new psychology as a science, 
turned to chemistry for his model. 
This choice landed him in elementism, 
with associationism to provide for 
synthesis. The psychological atoms 
were thus sensations and perhaps 
also feelings and images. The psy- 
chological molecules were precep- 
tions and ideas (Vorstellungen) and 
the more complex combinations ( Ver- 
bindungen). Because Wundt changed 
his views from time to time about 
images and feelings, the sensation 
became the example of the sort of 
stuff that appears in a good descrip- 
tion of consciousness. Thus, half a 
century later, we find Titchener con- 
cluding that sensory is the adjective 
that best indicates the nature of the 
contents of consciousness (85, pp. 
259-268). In this way Wundt fixed 
both elementism and sensationism 
upon introspection, and introspec- 
tionism in the proper laboratories 
always yielded sensory elements be- 
cause that was “good” observation. 
It seems reasonable to suppose that 
laboratory atmosphere and local cul- 
tural tradition did more to perpet- 
uate this value than did any pub- 
lished admonitions about observa- 
tion. 

Although Wundt defined the sub- 
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í One of the most thorough discus- 
sions of introspection was provided 
by the erudite G. E. Müller in 1911 
(55, pp. 61-176). Müller was more 
liberal than Wundt and left room for 
all the indirect and retrospective 
forms of introspection. Being pri- 
marily interested in the application 
of intřospection to memory, he dis- 
tinguished, for instance, between the 
present recall of the past appercep- 
tion of a past event and the present 
apperception of the present recall of 
a past event, an important distinc- 
tion, since present apperception can 
be interrogated as to detail whereas 
past apperception has become fixed 
and no longer subject to exploration. 

It was Titchener who placed the 
greatest constraints upon introspec- 
tion by his requirement that the 
description of consciousness should 
exclude statements of meaning. At 
first Titchener had perception in 
mind and called the report of mean- 
ings the stimulus-error, insisting that 
trained observers by taking the psy- 
chological point of view would de- 
scribe consciousness (dependent ex- 
perience") and attempt no state- 
ments about the stimulus-objects 
(“independent experience" as given 
by the point of view of physics) (5; 
79, pp. 202 f£). After Külpe had 
claimed to find imageless (non- 
sensory) thoughts in the conscious- 
nesses of judgment, action, and other 
thought processes, Titchener broad- 
ened his criticism to an objection 
against the inclusion of any meanings 
at all in the data of introspection 

(80). He was arguing that straight 
description (Beschreibung, cognitio 
rei) would yield the kind of sensory 
contents that had become standard 
in classical introspection, and that 
inferences about conscious data 
(Kundgabe, cognitio circa rem) are 
meanings which do not exist as do 
the observed sensory processes (81, 
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82). Thus his psychology has even 
been called existential psychology, be- 
cause he believed that the meanings, 
occurring as inferences, lack the 
positive character of sensations and 
images, the existential data (85, p. 
138). 

It was never wholly true that in- 
trospection was photographic and 
not elaborated by inferences or mean- 
ings. Reference to typical introspec- 
tive researches from Titchener's lab- 
oratory establishes this point (28, 
58, 25, 64, 59, 16, 31). There was too 
much dependence upon retrospec- 
tion. It could take twenty minutes to 
describe the conscious content of a 
second and a half and at the end of 
that period the observer was cudgel- 
ing his brain to recal what had 
actually happened more than a 
thousand seconds ago, relying, of 
course, on inference. At the Yale 
meeting of the APA in 1913, J. W. 
Baird with great enthusiasm arranged 
for a public demonstration of in- 
trospection with the trained ob- 
servers from his laboratory at Clark, 
but the performance was not impres- 
sive. Introspection with inference 
and meaning left out as much as 
possible becomes a dull taxonomic 
account of sensory events which, 
since they suggest almost no func- 
tional value for the organism, are 
peculiarly uninteresting to the Ameri- 
can scientific temper. 

Classical introspection, it seems to 
me, went out of style after Titchener's 
death (1927) because it had demon- 
strated no functional use and there- 
fore seemed dull, and also because it 
was unreliable. Laboratory atmos- 
phere crept into the descriptions, 
and it was not possible to verify, 
from one laboratory to another, the 
introspective accounts of the con- 
sciousnesses of action, feeling, choice, 
and judgment. It is not surprising, 
therefore, that Külpe, Watson and 
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Wertheimer, all within a decad 
(1904-1913), reacted vigo] 
against the constraints of this ! 
istic but rigid pedantry. 


E 
DESCRIPTION OF THE IMPALPABU 
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433-435).  Külpe, influence” 
Titchener toward positivism 
Mach, had gone from Leipzig at 
Würzburg with the conviction y 
experimental psychology ought H 
something about thought. TA 
experimental psychology could h tio 
sensation, perception and rea® yg 
and Ebbinghaus in 1885 had 2j 
memory to its repertoire. od 
had said that thought could ipe 
studied experimentally, but T ‘ll yo 
positivist, was convinced that “nik 
had to do was to get observers s an 
ing under controlled conditio? th 
then have them introspect UP 
thought process. A ries © 

There followed a brilliant = Jay? 
papers by Külpe’s students: (190! 
and Orth on association h 0 
Marbe on judgment (1901); 
feeling (1903), Watt on 
(1905), Ach on action and C^. 
(1905). Every one of these 1^ le 
tors found what we hail et 
classical introspection inaded, coll! 
his problem. Mayer an Orr ine i 
describe the associated ci gg P' 
images that run on in ean jon 7 
could discover from introsp® irect 
clue as to how thought !9 à fou" 
toward a goal (50). jn in e 
judgments forming readi as ec 
of images, but got from In they w 
no hint as to how or why 


i 
o 
formed (49). Feeling resiste he E 
introspective analysis 2? term fe 
obliged to invent a vague the 9^. 
scious attitude, to describe : id P 
tive life. Certainly feclin& 


A HISTORY. OF INTROSPECTION 


— sensations or images to his 
Serle Bee Watt and Ach 
neath ependently and came to 
att 3 ee conclusions. 
efficient Paci introspection more 
me ul venen fractionation. He 
tinder litre T psychological event 
eksiye ies AAN several suc- 
et 1 a investigated each 
memory, b i ucing the amount of 
Volved in the on that were in- 
till Die in rospective report. 
shim, une sential in thought eluded 
hes: he realized that the goal- 
ined p F of thinking is predeter- 

e Auf J^. he task or instruction— 
m È e he called it—which the 
dividual P wei: before the in- 
Way (92) hought process got under 
Of the da, Ach developed the concept 
ermining tendency as the un- 

iin guide which steers the 
ined c processes along a predeter- 
Problem Ourse to solve whatever 
thought is directed upon. 

ee ate fractionation with 
I ine control and coined the 
tosh tion ematic experimental in- 
Y itself , The determining tend- 
conscious is unconscious, but the 
denied t, Processes which it directs 
esci, Ach s observers not to be 
tro Dect in the terms of classical 
DS "s that is to say, in 
T invent, sensations. Ach there- 
Ew ioe the term awareness for 
1. SCions © and elusive contents of 
| nthe spes and his observers 
| Ses in i describe their conscious- 
es (,,, rms of impalpabl - 
[ud Ore palpable aware 
| schauliche Bewusstheiten) 


T 
"m "di Vah 
Ae .SCO 
W ki red by introspection a 
USstheit Mental element, but the 
US of a eig gained the accepted 
/ Aave he y sation or an image. In- 
Cisco, rzburgers were said to 
| Many cred imageless thought, 
Persons argued that the 


conscio 
Onsei 
.SCI 

m 9 


e 
ch also el 


urgers thought they 


175 


school had failed because its finding 
was negative: thoughts were not 
images, but what actually were they? 
Titchener, however, believed he knew. 
He said that these Würzburg thoughts 
were in part conscious attitudes 
which are vague evanescent patterns 
of sensations and images, and in part 
meanings and inferences which ought 
to be kept out of psychology as the 
Kundgabe which is not true descrip- 
tion (80). We, with the perspective of 
forty years upon us, see that the 
main contribution lay in the realiza- 
tion of the importance of the uncon- 
scious Aufgabe and determining tend- 
ency. The course of thought is un- 
consciously determined: that is a 
conclusion which fitted the Zeitgeist 
of the period of its discovery, when 
Freud too was discovering that moti- 
vation is ordinarily not available to 
introspection. 

Kiilpe’s conclusion was, however, 
different. He believed that the im- 
palpable awarenesses had been estab- 
lished as valid data of consciousness 
and he called them functions to dis- 
tinguish them from the sensations 
and images of classical introspection, 
which he called contents (43). Funk- 
tionen and Inhalte are two kinds of 
conscious data that make up what 
has been termed the bipartite psy- 
chology of Kiilpe’s later days. In this 
choice Kiilpe was combining the 
introspection of Wundt with the in- 
trospection of Brentano. He was also 
making easier the coming protest of 
Gestalt psychology against Wund- 
tian introspection. 

AWARENESS OF MENTAL ACTIVITY 


Meanwhile nearly all the phi- 
losophers and psychologists were dual- 
ists and most of the psychologists 
were also psychophysical parallelists. 
If you believe in conscious events as 
dependent upon brain events but 
wholly separate and different from 
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the brain events, then you must 
believe in some kind of introspection 
or inner perception whereby you ob- 
tain your evidence about the mental 
events. The behavioristic monism of 
the twentieth century was unknown 
in the nineteenth. A belief in some 
kind of introspection was general in 
psychology and also in common 
sense. 

The appeal to introspection was 
especially important in the case of 
act psychology, which claimed that a 
careful and unbiased examination of 
the mind shows that it does not con- 
sist of stable contents like images and 
sensations, but of acts directed in- 
tentionally upon an object or of ac- 
tivities striving purposively toward a 
goal (8, pp. 439-456, 715-721). We 
have already seen that Brentano de- 
fended introspection as self-validat- 
ing. He was the representative of in- 
tentionalistic act psychology who was 
contemporary with Wundt, and who 
thus posed the dilemma between 
Wundt’s contents and his own acts 
(12), a dilemma of which Külpe, as 
we have just noted, seized both horns. 
Brentano influenced the philosopher 
James Ward in his subject-object 
conative psychology of 1886, revised 
in 1918 (87), and Ward influenced 
McDougall, who, in spite of having 
once defined psychology as the science 
of behavior, elaborated a purposive 
psychology in 1923, a system that 
made purpose and striving a charac- 
teristic of all mental activity (51). 

In Germany, Stumpf, stimulated 
by Brentano's sponsorship of psychic 
acts and by Husserl's argument for 
phenomenology as the simplest de- 
scription of experience (29), came to 
the conclusion that Wundt's kind of 
introspection yields the data of 
phenomenology but that psychology 
proper consists rather of Brentano's 
acts or, as Stumpf called them, 
psychic functions (76). 'Thus it is cor- 
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rect to say that by 1915 both Stump 
and Külpe believed in two kinds 
introspective data: on the one har 
Stumpf in phenomena and Külpe 
contents, and, on the other, bo P 
them in functions (acts). Külpe M. 
inclined to think that the fun 
were observed retrospectively i 
schauende Selbstbeobachtung), the A i 
tents immediately Cansei | 
Selbstbeobachtung) (43, pP- 42-4 m 
Except for Titchener and his E all 
lites, American psychology tende] 
along to be practical and func ; 
in the Darwinian sense. As NE 
was destined to become beha 
istic. It is interesting, therefore | 
note that early American funca 
psychology of James, Dewey: sp 
and the Chicago school was intro " 


tive. Organisms have acquire“ iy 
sciousness because of its adaf el 
function, the argument ran. ctio! 
the smooth course of habitual : nts 
is interrupted by external CP ji 
then “in steps conscious an 
James Angell, to solve the orga"! 7, j 
problem (2; 9, pp. 276-278 "e 
because functional psychology. g 
garded the data of conscious thi 
essential to an understanding jron 
adjustment of man to his € pe 
ment that Watson, foundi , # 
haviorism, declared that he Jolt 
much against functional p5Y* 

as against introspectionism- x 
cero ji 


PHENOMENOLOGICAL DES 


co 
The next protest against the ti 
straints of classical intro?P adit 
came in connection with ie wet! 
of Gestalt psychology ^ y jp P 
heimer, we generally Say EU 
paper of 1912 on seen ming E 
(94). Wertheimer was vd erc i 
the conditions of visually pve? f 
movement. You can see ™ oves! i 
when no stimulus object i P 
when stimulus displacemen sa 
crete. Seen movement 1$ 


| Way he ] 
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og a physical, event. Clas- 
died eoe would have re- 
e description of perceived 
E os cont with reference to con- 
cem a or mental processes, 
the a sensations, or perhaps 
rer E es of sensation. Wert- 

thought, however, that any 


Such i 
: reference or analysis would be a 


s : 
vention. Perceived movement 
conditi recognized as itself and its 
ith "d studied; why bother then 
Been Rn Leipzig hocus-pocus? Since 
ES TRAE can thus be accepted 
ROtiedon QW as an identifiable phe- 
the “api Wertheimer called it $— 
Notion xem In 1912 the 
air, Hu phenomenology was in the 
the | ee had used the term for 
Perience unbiased description of ex- 
ad ds being") (29) and Stumpf 
a ee up (76). Thus Kóhler 
came aly ther Gestalt psychologists 
direct vays to speak of the data of 
Woidin TUE eed as phenomena, 
Sociated all the words that were as- 
Later it with classical introspection. 
bservati was such phenomenological 
disp de that became a technic to 
607). introspection (8, pp. 601- 
Thi 
Ogy pre agna Carta of phenomenol- 
800 id released a great deal of 
rf perce arch, most of it on problems 
abora Ons. In G. E. Müller’s 
W Stancy Katz's work on brightness 
MS PP had even preceded 
By of our, and Rubin’s classical 
eee after. Th and ground (68) came 
Vestigati ere began a long series 
e lons of the laws of per- 


orm : aA 
Nop. Scri » Studies which introduced 


Ualism, You try to find 
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the stimulus conditions or else the 
brain pattern that is necessary and 
sufficient for the perception. Wert- 
heimer, Kohler, and Kofika have all 
supported the concept of isomor- 
phism, the hypothesis that the field 
pattern of the perception corresponds 
topologically to the field pattern of 
the underlying events in the brain, 
and, while neither Gestalt psychology 
nor experimental phenomenology re- 
quires isomorphism as a basic con- 
cept, nevertheless isomorphism re- 
quires some kind of dualism, and 
thus the phenomena become one 
term in its psychophysiological- cor- 
relation. Kóhler's great book on 
Physische Gestalten in 1920 supported 
this view (36). 

As Gestalt psychology waxed, clas- 
sical introspection waned. Wert- 
heimer's paper on phenomenal move- 
ment was in 1912 (94). Kiilpe died in 
1915. Kohler worked with apes on 
the island of Teneriffe during World 
War I and applied the new phenom- 
enological principles in the descrip- 
tion of their psychology (35). 
Koffka's students were busy publish- 
ing papers on perception. Wundt 
died in 1920, the year that Kóhler 

ublished Physische Gestalten (36). 
In 1922 Kéhler went to Berin to 
succeed Stumpf. The Gestalt psychol- 
ogists had started a new journa 
devoted to their interests in 1921, 
Psychologische Forschung, and Wert- 
heimer used its early pages to make 
the case against classical introspec- 
tion (94). Koffka restated the case In 
English for Americans in 1922 (38). 


Titchener died in 1927. Kóhler's 


Gestalt Psychology appeared in 1929 


(37); and Koffka's Principles in 1935 
(39). It is reasonable to say that 
phenomenological observation had 
won out over classical introspection 


by 1930. 
Under Hitler's influence the Ge- 
stalt psychologists who remained pro- 
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ductive all came to America. There 
the victory of phenomenology, made 
easier by Titchener's death, was no 
great triumph, for other strong forces 
were operating to swing American 
psychology toward  behavioristics. 
Nevertheless, phenomenology  re- 
mained, not only respectable, but 
stimulating and useful in initial at- 
tacks upon many psychological prob- 
lems, as Gibson's recent phenomeno- 
logical study of the visual world 

` shows (26). So here we come to a 
case where introspection, under an 
alias, can be said to be still practiced, 
provided the word introspection is not 
restricted to its Leipzig-Cornell mean- 
ing. 


PATIENTS’ PROTOCOLS 


The emphasis which modern psy- 
chopathology places on the uncon- 
scious creates for it a complementary 
concern with the conscious. Thus 
psychoanalysis stresses the impor- 
tance to therapy of bringing re- 
pressed ideas from the unconscious 
into consciousness. The analysand, 
bubbling free associations on the 
couch, is certainly giving the analyst 
information about his consciousness 
(Kundgabe) though he remain far 
from the use of classical introspec- 
tion. When and how, we may ask, 
did psychopathology get itself con- 
cerned with the content of conscious- 
ness? 

Nearly always the first evidence of 
what we now call mental disease lies 
in abnormal conduct, in maladaptive 
behavior. The abnormal person, 
witch or patient as the case may be, 
first calls attention to himself by 
queer or alarming conduct. The ob- 
vious symptoms that require social 
action, remedial or protective, are 
usually not reports of visions or 
complaints about voices, but such 
deviations from standard behavior as 
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inconvenience others. Nevertheless 
psychopathology, which grew UP 
surrounded by a belief in dualism, 
was never primarily behavioristic. 
There was for it always the presump- 
tion that a witch is conscious, ex 
though the devil might have be 
possession of her will, and later tha 
the hallucinations and delusions ke 
the hysterical patient are costin 
phenomena. Subjectivism, always i 
plicit in these symptoms, was i 
very often explicit before the en 
the nineteenth century. mE. 

Zilboorg’s account makes it cle? 
how the idea of mental derangemen" 
began in the conception of For 
moniacal possession (96, 99). the 
these possessed people and for hey 
fools, except in those cases where t 
were honored, the therapy cons! a 
of discipline, threats, fetters, re 
blows, none of which actually ^. 
much value except to relieve por 
who administered the punishme* 
Even the Renaissance, which i9 9^, 
to have “discovered man," di ine 
free these unhappy victims of -— 
tolerant theological self-assur? hu- 
until at last the reaction towa! i 
mane treatment arrived with ine" 
and his successors early in the even 
teenth century. During the 96 gu 
teenth and eighteenth centur : 
get as subjective data the repo! " iq 
melancholy (sometimes endi Sums 
suicide), of passions, of de Je Í 
("errors of reason"), of fume of 
cholers, humors and madne ' dis 
spleen, vapors and cane a ental 
tempers, of love as a gc e 9 
disability. An incubus mug ‘ot of 
woman’s hallucination, pr of 
wish projection, or else 4 panes phe 
other people's belief about ? centur? 
reforms of the nineteenth i ; 
toward the humane treatme cept ot 
insane and the rise of the C? did "° 
mental disease (Pinel, 1801 
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beue the subjectivization of 
"iis pathology (61). Braid'stheory 
we imas as the scientific successor 
vas merism was called, was based 
niece as a principle, a men- 

€ but not a conscious entity 


11 t£ 
ED Liébeault cured a patient of 
wh pain by hypnosis; is a patient 


Tee can feels pain introspecting? 
Sf his ho Mee a dualist, for the title 
ing mens asserts that he was study- 
"es on de la morale sur le physi- 
mide ie on psychosomatic 
Worked eio 1866 (45). Later Charcot 
and thus ut the stigmata of hysteria 
Ten: ru thought, of hypnosis, 
escribed of the stigmata were not 
p enome conscious terms, being 
nesias a like anesthesias, am- 
» and catatonias (15, III & IX). 


Taepelj : 
na lin, Wundt's one-time stu- 


d anic-depressive psychoses 
r “mentia praecox (40). Thus he 
eee elation, depression, and 
tal discere a as symptoms of men- 
Saying c nt that is a far cry from 
on some n his psychiatry was based 
ber d of introspection. 
the nin ‘heless this last decade of 
ade gp teenth century was the dec- 
truly Dey, Psychopathology to turn 
Serge se hological. It marked the 
Teud, E Janet first, and then of 
res eger S classical study of the 
thee (33 = hysteria appeared in 
(ae interp nd Freud’s great book on 
4), Si ae of dreams in 1900 
E theory of hysteria in 
"E ep and the retrac- 
int gical t d of attention was a 
So Sect theory, although not an 
hae ion i one. Freud in his as- 
anang Krag Breuer discovered the 
of sis hai e out of which psycho- 
PSteboan merged (13). The effect 
alysis upon psychiatry 
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has during the present century been 
profound. Not only has psychiatry 
taken over psychoanalytic concepts 
while rejecting the total system, but 
the psychiatric interview has been 
arranged to assay consciousness, as 
well as to bring to consciousness 
those forgotten materials whose ab- 
sence constitutes a symptom of 
mental disorder. Nowadays the in- 
terview and the couch are used as 
tools for a special kind of introspec- 
tion, one which inventories conscious- 
ness and seeks to bring forgotten 
memories up to and across the thresh- 


old of introspection. 

One of the most definite claims for 
the use of introspection by abnormal 
psychology was made by Morton 
Prince, Janet's complement in Amer- 
ica, long a student of dissociated and 
alternating personalities, and later 
insistent upon the simultaneous func- 
tioning of coconscious personalities 
(62, 63). Prince once suggested that 
introspections might be obtained 
simultaneously from two coconscious 
personalities, even though they had 
but one set of receptors and effectors 
between them. You might, he 
thought, be able to question one per- 
sonality with written questions shown 
to the eye and get the protocols 
spoken by the voice, while the other 
personality received spoken questions 
bv ear and replied by writing on a 
pad. This is a difficult form of dis- 
sociation and, when it has been tried, 
the protocols tend to become habit- 
uated clichés or nonsense (69); yet 
Prince's suggestion carries the point 
that patient's protocols are, after all, 
a kind of introspection. The opera- 
tionist can, of course, translate pro- 
tocols into discriminative response, 
for any consciousness that yields 
public data can be described in be- 
havioristic terms; yet that fact does 
not alter the feeling of reality that 
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the psychopathologists have about 
both consciousness, got by introspec- 
tion, and unconsciousness, observed 
by more inferential technics. 


PSYCHOPHYSICS 


It was the prevailing nineteenth- 
century dualism of mind and body, 
and thus of spiritualism and mate- 
rialism, that led Fechner, concerned 
with combating materialism and in 
establishing a spiritualistic monism, 
to invent psychophysics (22). By 
measuring both the physical stimulus 
and the psychical sensation and by 
showing how the magnitude of the 
latter is dependent upon the magni- 
tude of the former, he believed that 
he was bringing mind and matter into 
a single system of relationships. The 
effect of Fechner's success in devising 
or standardizing the classisal psycho- 
physical methods which are still in 
use was to support the current psy- 
chophysical parallelism—although 
that is not what Fechner intended. 
For psychophysics the stimulus was 
available as an independent variable. 
The'sensations, or the relative mag- 
nitudes of two sensations, or the 
sense-distances between two sensa- 
tions, were available to introspection 
and so constituted a dependent vari- 
able in the psychophysical experi- 
ment. This kind of introspection has 
remained scientifically useful in ex- 
perimental psychology for a full 
century and persists in good status 
today, although of course opera- 
tionism has the necessary formulas 
for transforming it into behavioristic 
terms. 

Before Fechner the experimental 
attack on sensory problems was apt 
to be psychophysical. Investigators 
determined both absolute and differ- 
ential thresholds. When Bouguer in 
1760 measured the differential thresh- 
old for brightness, he relied on the 
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observers judgment as to when 2 
shadow on a screen becomes E 
just noticeable (10, pP. si f) 
Weber's formulation of his psycho; 
physical law in 1834 depended on the 
same kind of judgment (92, pP- 
175). Sensory phenomenology T 
stimulated by the discovery of 1 
law of the spinal nerve roots (1811, 
1822) which showed that the sensory 
nerves present a set of problems A 
their own. Johannes Müller s do 
trine of specific nerve-energies (18: ; 
1838) was, in a sense, psychophys" 
since it distinguished between senso! 
quality and the property 9 lity 
stimulus which arouses the quaa 
(56, pp. 44-55; 57, II, p. v). Many" 
these early instances of PS tive 
physics, especially the quantita 
ones, have been  discusse vi 
Titchener (78, II, pt. ii, pp. xiii-* im 
There is no need to labor the PO 
that parallelism was the wx ay 
doctrine of the century a” 
psychophysics consisted in t 
servation of correlations, 
them quantitative, between t 
correlated terms of mind an 
No one doubted that you can, 
serve mind as sensory experience " 
For at least half a century 1 alo 
1910) psychophysics flourishe¢ came 
with classical introspection an twas 
under some of its constraints: erve 
thought, for instance, that o we iye 
need special training in order 
reliable results. — Titchener: 
have already seen, warne 
the stimulus-error (5; 79, PP ner 
and both Wundt and Titel, 
lieved that control stimuli C a 
suche) were improper. 1 dual 
in determining the limen © vary Hi 
pression upon the skin, ot poi v 
separation of the esthesiome pn 0' 


he ob- 


2 n 

according to some sta throw ju 

cedure, but you do npr no if Y? 
m 


single points as contro 


a 2 £e 
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ate ae introspectionist. The 
Y E. i in training the observer 
a p the stimulus-error. 1f he 
td M he has only one, he is 
Du or Md or introspection cannot 
am east it was thought that 
m" or of trained ob- 
eon t ot lie very much, and in 
E ulus o argue that a one-point 
Point ne Cannot give rise to a two- 
E rception is to prejudge the 
itis enn which seeks to find what 
a you do feel for every value 
The imulus. | 

hon pu point about introspec- 
(CN i ie in Wundt's method of 
Er oon series for the investigation 
this n (66, pp. 24-30). In 
TE s m you give the observer a 
You give cq rape cant and later 
Series a him in the test the identical 
items ip having him state which 
introduce recognizes. You do not 
E “4 new items as controls. He 
You oa one are the same, but 
He will n pee in his introspection. 
item ‘isle: report recognition for an 
ion, ind | he experiences recogni- 
imself ca no one but the observer 
Own hers publish the privacy of his 
is re lousness. If you place all 
Sponsibility on the observer, 


Wonder "e * 
Portant er training becomes 1m- 


T 


his ki : 
Cho kind of incontrovertible psy- 


physical ; 
long iue introspection did not last 
erican unctional atmosphere of 
Bb how psychology, Perhaps it has 
Years, een heard of for thirty 
or 
the is hid century after Fechner 
abou * Ophysicists always talked 
satio r serving and measuring sen- 
:StVing ut actually they were ob- 
Ag, io: P orting upon, and measur- 
thsory a sensations, but 
a © Psych ributes. From Fechner on, 
led to Ophysical methods were ap- 
judgments of the quality, 
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intensity, extensity, or duration of 
sensory experience, and Külpe, after 
he broke away from Wundt, sug- 
gested that you never actually do 
observe a whole sensation, but only 
separately its attributes, out of which 
you build the sensation up as a scien- 
tific construct (42). Later Rahn, a 
student of Kiilpe’s, reinforced this 
comment (65), and Titchener ulti- 
mately adjusted his views to meet 
the contention (84). 

Külpe in 1893 had argued that the 
attributes of sensation are (a) in- 
separable from the sensation (if any 
attribute becomes zero, the whole 
sensation ceases to exist) but (b) in- 
dependently variable with respect to 
each other (you can change one and 
keep the other constant) (41, pP. 
30-38). Later this view turned out to 
be wrong, for there are separate at- 
tributes, like the pitch and loudness 
of tones and the hue and brightness 
of spectral lights, which cannot easily 
be varied independently by con- 
trolling their stimulus. Stevens 
solved this problem by an appeal to 
the concept of invariance. You have, 
he said, an independent attribute if 
it remains invariant when the di- 
mensions of the stimulus are varied 
in accordance with some unique de- 
termined function (7, 70, 71) This 
concept results in plotting isesthetic 
contours on à stimulus diagram, €.8+ 
in plotting isophonic contours for 
pitch and loudness against stimulus 
frequency and energy, Or isochro- 
matic contours for hue, brightness, 
and saturation against stimulus wave- 
length and energy. Sensory equality 
becomes the crucial datum, but sub- 
jective equality is computed from the 
same basic introspective data that 
Fechner used—judgments of greater 
and less or of some similar comp eS 


mentary categories. L 
Modern psychophysics is also en- 
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gaged in the determination of sensory 
interval scales and ratio scales, and 
for this purpose observers report on 
the relation of one sense-distance as 
greater or less than another (interval 
scale) or on the ratio of one sensory 
attribute to another (ratio scale) (75, 
pp. 23-30). Such introspection is 
reliable and receives general ap- 
proval, even in behavioristic Amer- 
ica. 

There are other less quantitative 
kinds of psychophysics which still 
make successful use of reports on 
sensory experience and which can be 
properly classified as modern intro- 
spection. An excellent example is 
Crocker's work on the analysis and 
assessment of flavors by trained 
panels of judges, persons who are 
really introspectors especially trained 
to appreciate and analyze tastes and 
smells (18). They estimate the de- 
gree of the various olfactory and 
gustatory components in a flavor, 
check judgments against one another, 
working as a cooperative team with 
high motivation and enthusiasm. 
Such a trained panel may be sent out 
Írom the parent laboratory to some 
industrial plant to savor and cali- 
brate its product, and then may later 
be brought back to the parent 
laboratory for checking in introspec- 
tive reliability and also, when neces- 
sary, for analytic recalibration. 
Crocker's account of how attitudes 
are fixed and judgments rendered 
uniform in these panels is reminiscent 
of the atmosphere of Wundt's lab- 
oratory in all respects, except that 
Crocker's laboratory lacks the au- 
thoritarian control of Wundt’s. 

Another recent example of the 
modern use of the report of sensory 
experience is the book on pain by 
Hardy and his associates (27). This 
book sets forth the psychophysics 
of pain, having regard, among other 
things, to the different qualities of 
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algesic experience, and to establishing 
a sensory scale of pain by the sub- 
jective equation of algesic sense 
distance. 

The lesson to be learned from psy- 
chophysics is, therefore, that, 1 
respect of the observation of sensory 
experience, introspection has thrive 
for a hundred years and is still in 
style. 


ANIMAL CONSCIOUSNESS 


In denying rational souls to ant- 
mals, Descartes had made the pro ( 
lem of animal psychology relative Y 
unimportant, but Darwin, with pi 
evolutionary argument that the forms 
of both mind and body show Res 
tinuous development from lowe 
species to man (1872), changed M 
that (19). You began then to xw 
from Romanes about mental evo K 
tion and the evolution of intelligent 
(1883). Romanes coined the ter” 
comparative psychology for the uh 
of the nature of mind in differen 
species (67). By giving the an 
mind the benefit of the doubt, he we 
able to represent animal hae ome 
as not so far below man's. sy" 
Morgan, writing a comparative P f 
chology, sought to temper Roma 
enthusiasm with the principle on 
parsimony: do not interpret an ril a 
as the outcome of the exercise. ; 
higher psychical faculty, he $% o 
it can be interpreted as the out? 
of one that stands lower in jos Pan 
chological scale (54). Lloyd A p 4 
warned against "anthropomorP ^^, 
in assessing animal behavior pism: 
ing, of course, anthropopsY" " of 
Loeb, establishing the conceP ion 
tropism and the unconscious €“ yg- 
of lower animal forms (1890) tt 
gested that consciousness e: þe- 
in the course of evolution AdaptiV? 
comes needed for more 2C f as 
action and that the faculty a et 
sociative memory constitutes 
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teri i 
Au it (47). Experiments on 
ie ligene began, notably 
iens E à in 1898 (77). In the dec- 
activity in 310 there was marked 
Sévcholo n experimental comparative 
ened sy, a great deal of it con- 
e with _the measurement of 
[oe ese ae for which the 
instrument as a very useful 
i ai ca there had already been 
Glijective put forward in favor of an 
comparati animal psychology (4) 
Way in uiis Psychology got under 
With cons period when a psychology 
erally re ciousness left out was gen- 
out its garded as psychology with- 
ogy demde Se branch of physiol- 
Psycholo ape; American functional 
the fold gy kept consciousness inside 
cho le and the comparative psy- 
Bc on settled on a formula for 
Dess SH an of animal conscious- 
Called e. might well have been 
las this mal introspection. Nowhere 
Stated reium been more clearly 
hanqy, 27 by Washburn in her 
ook of 19 % * 
(88, D. T 08 on the animal mind 
< 13). She wrote: 


Ius sn 
ner, wig ure behaves in a certain man- 
Js atone we conclude the conscious- 
ike? | "is P ying its behavior to be 
a We are ds outset of our discussion 
ha, chic Pi i to acknowledge that 
exper Must be erpretation of animal be- 
oft ence, W. on the analogy of human 
fe, Such tiim do not know the meaning 
as a hger, vis as perception, pleasure, 
s, lese prog ual sensation, etc., except 
Rts "morem form a part of the con- 
in eh no, iu minds. Whether we 
© noti must be anthropomorphic 

ei ns we form of what takes 


"WU 
mind of an animal. 


There ; 
you Ne -» implication here that 
diet human conscious- 
Scio, Pection e eye of it in 
by USnesg is I ut that animal con- 
ogical known only indirectly 
; al inference. Not every- 
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one held to that difference, however. 
Max Meyer put forward what he 
called the psychology of “the other 
one,” an argument that your own 
personal consciousness is not mate- 
rial for science, being particular and 
not general, and that psychology 
studies always other organisms— 
other people, other animals (52). In 
this sense both the animal's conduct 
and man's words are introspection if 
they are taken as meaning something 
about the subject's consciousness. 
Even Titchener can be found saying 
of this argument from analogy: “The 
animal is thus made, so to say, to ob- 
serve, to introspect; it attends to 
certain stimuli, and registers its ex- 
perience by gesture" (79, pp. 30-36). 
It is interesting to see how Watson, 
before he had thought out behavior- 
ism, accepted the current belief of 
this first decade of experimental ani- 
mal psychology that knowledge of 
animal consciousness is the ultimate 
goal in comparative psychology. 
Watson was still at Chicago, the 
home of systematic functional psy- 
chology, which held that conscious- 
ness is to be understood psychologi- 
cally in terms of its use to the or- 
ganism. He had entitled his mono- 
graph of 1907: Kinaesthetic and 
Organic Sensations: Their Role in the 
Reactions of the White Rat to the Maze 
(89, pp- 90-97). In this investigation 
he eliminated vision, hearing, taste, 
smell, and certain cutaneous factors 
from the repertoire of the rat who still 
remembers how to run the maze, and 
he concluded that "intra-organic 
sensations—the kinaesthetic sensa- 
tions coupled with the organic prob- 
ably, and possibly with the static" 
are what the rat uses in following the 
correct path. Watson even discusse 
the possibility of the rat's use of 
visual imagery, which "in our own 
would play a preponderating 


hat success for 


case 
' He suggested t 


role.' 
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the rat as it runs may reassure it: 
"If the turn is made at the proper 
stage (and it has been shown that 
blind rats deprived of their vibrissae 
can make these turns without allow- 
ing their bodies to touch the edges of 
the openings at the turns), the animal 
may be supposed thereby to get a 
‘reassuring feeling’ which is exactly 
comparable to the experience which 
we get when we touch a familiar 
object in the dark." 

Later, of course, Watson repudi- 
ated this supererogatory concern with 
consciousness and asked psycholo- 
gists to get closer to their data of 
stimuli and responses. That was a 
move toward positivism, but Watson 
did not think of that. Indeed, it is 
possible to regard animal behavior as 
a kind of language which means 
something about consciousness, just 
as it is also possible to strip intro- 
spection of its meanings and regard it 
as mere verbal motion. Certainly, 
if Max Meyer's "other one" can in- 
trospect, the animals can too and did 
beforé behaviorism made their con- 
sciousnesses unimportant. 


. VERBAL REPORT 


Watson's reaction in 1913, away 
from the pedantry and unreliability 
of introspection, as he saw it, toward 
the more positive psychology of 
stimulus and response, was an at- 
tempt, not so much to create be- 
haviorism as a new psychology with 
consciousness left out, as it was to 
reformulate the old psychology in 
new terms (90). For the imagery of 
thinking, he suggested that we can 
substitute incipient subvocal move- 
ment. Feeling, he believed, might 
turn out to be endocrine. Association 
had already been shown by Pavlov 
so be a conditioning of reflex re- 
tponses and not necessarily a con- 
nection among ideas. Watson for- 
mally ruled introspection out of psy- 
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chology but he left in the more 
reliable results of introspection, n0- 
tably in psychophysics (91). Thus 
it was necessary for him to leave n 
introspection as verbal report. pi 
he thus embrace the bath with the 
baby? Is introspection anything 
more than verbal report? 

Actually there is a differen 
Verbal report viewed simply as al 
havior is capable of physical specific à 
tion, in which the writing and spe? 
ing of words appear as very differt 
kinds of movements until they hê 
been shown to be equivalent E 
experimental situation. On the o toil 
hand, verbal report as introspect" 
is not response but observation al E 
description and therefore referent" 
an indication of objects of obser 
tion in the sense of the meanings 
the words used. Eo 

Another way of expressing las 
same matter is to write two form" 


[1] Introspective observation: | 
E=0=S-facts of conscio 

(2] Behavioristic observation: y 
O - ESS-facts of psycholog 


The corresponding sentences 2 
In introspective observation, 

perimenter notes the facts O ho i 
sciousness which the observer, W 
the subject, has observed. 
behavioristic observation; | 
server, who is the experimenter j 
serves the behavior of the subJe the 
respect of its implications ie in 
facts of psychology. In cae ob- 
trospection the subject 1$ "ont 
server. He has responsibility on 
correctness of his descriptions © d at 
scious data and thus he 3 o be 
Leipzig, Cornell, and elsewhe" e 
trained, for introspection a ora 
fic respons, 


e 
bility from an observing SU9) "pe 


usness 


re: ] 
he eX 


or! 


e 
the experimenter who bos He way 
observer of the subject. yeh ologic? 


it is possible to bring to PS 
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ean irresponsible and un- 
E a gage os children, 
E ponden, the mentally ill, 
qum Us untrained normal human 
E n us all the mental tests 
they Pk mee because mostly 
e e verbal responses from 
NE nhu And the animal ex- 
the. discri come in because ordinarily 
ai m riminative behavior of the 
men language devised by the 
Mal sp th er and taught to the ani- 
enter he can tell the experi- 
ities, diis his abilities and capac- 
junot ae to say that the animal 
Eni nesting because he is not 
communicatins to himself what he is 
ing to the experimenter? 


erha ^ 
See tit i important thing is to 
trospectio atson, in attacking in- 


a was objecting, not to the 
im by the subject, but to 
Y with = ri. pn to use the words 

hose meanings that the 


Xperj 
mti . 
hay, "enter wishes the words to 


Se of w 
trusting 


In 
TRO; 
SPECTION AS AN OPERATION 


atson 


Nortt ; in substituting verbal re- 


Or in > : 
pour ection, was moving 1n 
: vistic direction, but the 


, p,'inati 
later m of this movement came 
lona the acceptance of opera- 


Jet se itions as providing the 
Bical e re specification for psycho- 
perhaps Seis is Operationism is 
ig cision ovement toward greater 
B a ach scientific thinking, but it 
(S rst ool. American psycholo- 
Tm of th Picked up this modern 
ge Sleist € old positivism from the 
thas the E. Bridgman, who was 
| locoty al 4). nic to explain relativity 
cacal posit; Then it was found that 
iD to be eae the movement 
ei at the ater, was develop- 

| ppitlang į same time among the 
tent] j Vienna (23, pp. 1-52). 

| > Sven, became clear that the 
|. ents were logically the 
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same. Stevens undertook to be the 
expositor to American psychologists 
(74). Bridgman was content to let 
operational definition go back ulti- 
mately to experience, but for psy- 
chologists that regression would not 
doatall. For them experience was a 
concept in special need of definition, 
since the availability of conscious- 
ness to scientific observation was the 
main problem dividing the schools 
(72, 73). The effect of a great deal of 
discussion along these lines in the 
1930's was a change in the status of 
consciousness from (a) the reservoir 
of experience upon which all empiri- 
cal science draws to (b) a concept 
based upon observation and specified 
by the observational operations that 
make conscious data available to 
science. That is a large change from 
the introspection that cannot lie be- 
cause the having of experience is the 
knowing that you have it. 

Nowadays the word introspection 
has dropped out of use. Conscious- 
ness Or phenomenal experience Or 
sensory datum. or some other equiva- 
lent mentalistic term indicates a 
psychological construct which is got 
by inference from the observations. 
A comparable concept is the inter- 
vening variable, and a case could be 
made for Tolman as à phenomeno- 
logical operationist, directly observ- 
ing purpose and kindred entities in 
his data. Do you truly observe con- 
sciousness or an intervening variable? 
Do you observe any construct, or do 
you infer it? Do you look at the 
ammeter and observe the strength of 
the current or is what you observe 
merely a pointer on a scale? : 

Thus the answer to the question 
“What became of introspection?” 
seems to be this. Introspection as a 
special technic has gone. The object 

i called 
sometimes something 


CONSCIOUSNESS, i ne 
else—is à construct like an ability, or 
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an intervening variable, or a condi- 
tioned response, or any of the other 
"realities" out of which a general 
psychology is formed. The modern 
equivalent of introspection persists in 
the reports of sensory experience in 
psychophysics, in the protocols of 
patients with psychological diffi- 
culties, in the phenomenological de- 
scriptions of perception and other 
psychological events as provided 
notably by Gestalt psychologists, and 
also in a great deal of social psychol- 
ogy and psychological philosophy 
where the Cartesian dualism is still 
found to be convenient. 


UNCONSCIOUSNESS 


Any study of the history of the 
availability of consciousness to scien- 
tific observation, like the present 
one, gains significance as we consider 
also the availability of unconscious- 
ness to science. A is specified clearly 
only with respect to not-A. It would 
not, however, be proper to undertake 
now the consideration of all the 
means whereby a knowledge of un- 
conscious psychological events has 
been brought into science. Neverthe- 
less we may use a paragraph to list 
the outstanding fields which con- 
tributed to what nowadays we call 
psychology and which got along, 
nevertheless, without any observa- 
tion that might be called intro- 
spection. 

The reflex was thought almost from 
its discovery to be unconscious, 
largely because it could occur without 
the brain, although Pflüger was of 
the opinion that its purposiveness 
implies that it is conscious. Was 
Lotze, who disagreed with Pflüger, 
relying on introspection to be sure 
that reflexes are unconscious? In- 
stinct was ordinarily opposed to in- 
telligent action and often supposed 
to be unconscious. Unconsciousness, 
however, was not ordinarily involved 
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in its definition; the criterion for] 
instinct was that it was h aa 
and usually involuntary. T n 
tropism was defined with cone 
ness irrelevant. Herbart's ideas ul 
state of tendency were defined as i 
conscious, as were Fechner’s Mrs 
sensations. Although the Würz ii 
school was developing system 
introspection, it seems clear no a 
its great discovery was the ex | 
and effectiveness of unconscious m 
encies—the determining et 
the Aufgabe, etc. Freud ma milia 
concept of the unconscious ra de 
to everyone and also started i erva 
velopment of the technics of 059 tjom 
tion that now replace introsp- e 
but the test of unconsciousness i pat 
pression, repression) remained that 
introspection, the fact that idea " 
might have been expected to psen 
mind were conspicuously 9... og 
Thus dynamic psychology t yo! 
with the basic assumption t ee nal 
cannot trust the subject's Po pue 
belief (introspection) for the 
assessment of his motives. | ness 
In all these cases conscious in^ 
seen to have been import, is? 
negative manner, for its abse a im 
matter of interest and ae 
even an essential specificatio". ; 
would, indeed, be expectel nall 
psychology that was baee n 
formed on the dualistic pa ow 
deed it is only in a dualism C ig 
sciousness has a distinctive ? 


D 


CONCLUSION pe 


hat 

Now let the writer say M 
thinks has become of intr dto og 

There have been in won m P 
Science two important di -espect al 
that have been made wit e. a m, 
introspection. (a) The first holo 
psychology vs. human P to be ^. 
human beings are suppose is are Pug 
to introspect, and anima nae cl? 
(b) The second is the " 
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tene conscious mind, with 
e ion the means of observing 
Wee “<i These two dichot- 
e educe, however, to one: in- 
o ce vs. direct experience. 
SES fuses Ch logic, in my opinion, 
utl this single dichotomy be- 
Biss ows that human conscious- 
tan: " inferred construct, a con- 
Saa ferential as any of the other 
and i. realities (32, p. 184), 
ee iterally immediate observa- 
eder ATO MEME that cannot 
ae i exist. All observation 
is subject M hat takes some time and 
occurrence, error in the course of its 
n : 

oe pains product, conscious- 
Progeny 6 now in the bodies of its 
Psycho) h 1e sensory experience of 
of i5 the phenomenal data 
Processeg Psychology, the symbolic 
Employed and intervening variables 
the į REA by various behaviorists. 
hallucinati the manifest wishes, the 
ions, delusions, and emo- 
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tions of patients and neurotic sub- 
jects, and the many mentalistic 
concepts which social psychology 
uses. The newest usage is this latter 
one, social perception, a term which 
refers both to the perception of social 
phenomena, like anger and danger, 
and the perceptions which are under- 
stood by reference to their social de- 
terminants; but here the introspec- 
tion is not different in kind from the 
phenomenological description that 
the Gestalt psychologists still use. 
In general, however, it seems to the 
writer that there is no longer to be 
found any sharp dichotomy setting off 
the introspectable from the uncon- 
scious. That once fundamental. dis- 
tinction disappeared with the dissolu- 
tion of dualism. Consciousness 
nowadays is simply one of many 
concepts which psychology employs, 
usually under some other name, 
whenever it finds the category useful 
for the generalization of observations. 
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The growth of loudness in the 
normal ear when the energy of a pure 
tone is increased above the absolute 
intensive threshold has been well 
specified by workers too numerous 
to mention here. In less detail, the 
growth of loudness in the normal 
ear has been studied in the cases of 
speech and of noise. For the ear 
which is not normal, however, there 
are a variety of aberrations in loudness 
which may occur during an increase 
in signal strength. Chief of these is 
that, for an equivalent increase in 
signal strength, the growth of loud- 
ness in a non-normal ear may out- 
strip by far the growth of loudness 
in a normal ear. By the time a tone 
is raised 100 db over normal thresh- 
old, a partial deafness of up to 50 
or 60 db may be rendered negligible. 
This paradox, revealed by a variety 
of experimental and clinical tech- 
niques, was named “recruitment” by 
Fowler. The term is now commonly 
used in this country, though the 
terms regression, recuperation, 
lautstarkeüusgleich — (i.e., loudness- 
compensation), and Fowler-phenom- 
enon are more common in other 
countries. 

This general phenomenon which 
has its behavioral manifestations in 
a wide variety of psychoacoustic 
situations has importance for studies 
of the physiology and neurology of 
loudness. It is primarily, however, 
a psychological manifestation, and 
it is rather surprising that to date 
no original article has appeared on 
this topic in the psychological jour- 
nals. 
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The practical importance of ‘i 
cruitment is rapidly claiming E. 
attention of a great number of chine 
Audiometer manufacturers in E. | 
country and abroad are design à 
and selling equipment specifici sa 
for the purpose of studying recru! th 
ment. It is now widely used a$ Es 
aid in fixing the locus of an audito 
impairment as between the m! à 
and the inner ear, and has even bes. 
suggested as further distinguish! 
the locus as between the organ 
Corti and the auditory nerve. 

Theoretically, the importance 
recruitment lies in what it can t€ E 
of the nature of loudness in the d 
mal-hearing ear. It is now clear t V. 
the neurological explanation 9i de 
cruitment advanced by Lorente 
Nò (23) and the explanation in both 
of constant loudness-loss (112) ( ula" 
views receiving the widest wem 
tion) do not account for the d ia 
data, and so can contribute m i 2 
to the understanding of normal l0 ef | 
ness phenomena. Yet, if we u” "ma 
stood how, in recruiting ears: ie 
loudness function can take a pec 
of quite different shapes, We vast 
better understand the normal way? 
The experimental facts, not ? | ow 
consistent among themselves; Dee et 
quite voluminous, and a critic? po- 
view of recruitment seems @P ow 
priate at this time before f dlini 
rapidly oncoming avalanche eut | 
cal data gives an illusion = at 
plete knowledge, burying @ fund” 
tempt to arrive at a more heno? 
mental knowledge of the P 
enon. 
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ulation function in the recruiting 
ear. From later extensions of this 
important work it is possible to at- 
tack the question of what the funda- 
mental auditory abilities are which 
contribute to understanding speech. 
Thus, the garbling of speech by a 
recruiting ear may perhaps eventual- 
ly be explained partly by a shift in 
pitch cues, partly by a shift in in- 
tensity cues, and partly by a change 
in the temporal pattern of the loud- 
ness of steady-state sounds. 

The behavior in noise of normal 
and of recruiting ears was investi- 
gated, by Langenbeck (68, 70), who 
showed distinct differential effects. 
These results have been the basis 
for a wide variety of tests of masking 
as it affects reception for pure tones 
and for speech (7, 8, 36, 37, 38, 39, 
56, 61, 62, 93, 123, 125, 126). 

Bustamente Gurria and Garibay 
(9) made a significant contribution 
when they separated disorders of the 
organ of Corti from deafness due to 
a failure of auditory nerve conduc- 
tion. They point out that deafness 
due to impossibility of movement of 
endolymph, in certain conditions 
of the labyrinthine capsule, should 
theoretically be classed as conduction 
deafness, since it is for mechanical 
reasons that the organ of Corti cannot 
function properly. 

De Bruine-Altes (7) published the 


most extensive monograph to date 
She presented full 


on recruitment. c 
case histories on 47 partially deaf 


patients, with complete data on 
recruitment collected by whichever 
techniques Were appropriate for the 
particular patient. A wide variety of 
types of deafness was included, and 
the monograph is a storehouse of 
valuable information. Unfortunately, 


atients were available with tu- 
This theoret- 
Id 


no p 
mor of the VIII nerve. 


ically very important group wou 
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have added much to de Bruine-Altes' 
thinking. 

Dix, et al. (15) studied 20 cases of 
verified degeneration of the auditory 


nervous system, most of which 
showed no recruitment at all. This 
study and later work (17, 106) 


showed the need to re-evaluate the 
general agreement with Fowler’s 
and Lorente de Nó's conclusion that 
recruitment must be ‘‘pathogno- 
monic" of nerve involvement. It 
may be confined to non-neural struc- 
tures in the cochlea (80, 96, 127). 

The first indication that the condi- 
tion underlying recruitment might 
affect other psychoacoustic relation- 
ships besides the loudness function 
(and related phenomena), was given 
by Lüscher and Zwislocki (83), who 
showed that in a recruiting ear it took 
longer, in milliseconds, for a pure tone 
to attain a "'pitch-quality." Since 
then, several other facts have ap- 
peared relating recruitment to other 
nonloudness phenomena (12, 48, 74, 
91, 109). 

Our present view, then, is that in 
recruitment we have an aberration 
of loudness which has no good ex- 
planation (though it can indeed be 
ascribed to the sense organ rather 
than to the nerve), which intrudes 
into many aspects of hearing (and 
not only those aspects associated with 
loudness), and which is extremely 


valuable in the clinic as a diagnostic 
sign. 


Previous REVIEWS 


Important general discussions of 
recruitment are given (33, 43, 45, 
50, 96, 114, 119), especially of its 
clinical significance (7, 9, 16, 17, 22, 
23, 30, 31, 55, 56, 57, 50, 78, 82, 84, 
122, 123, 127). Fairly complete in- 
structions for determining the pres- 
ence of recruitment by two or more 
methods are provided (7, 13, 22, 
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31, 62, 65, 81, 88, 102, 120, 122, 123): 


PSYCHOACOUSTIC SITUATIONS y 
AFFECTED BY RECRUITMENT 


In general, the presence of recru 
ment in an ear will affect all E. 
psychoacoustic relationships. o 
nected with loudness, but it 1$ a. 
known to affect such relationships 
as masking, fatigue, pitch per 
tion, and the intelligibility of spec 


The Loudness Function 


Recruitment, defined as & bs 
normally rapid growth of loudne 
should perhaps best be determine a 
the suspected ear by actually P. 
ing the loudness function for aa 
ear from the usual processes of fr 
tionation, bisection, etc. Surprising T 
enough, no one has published lo 
ness function, derived in this fun 
mental way, for a partially dea p. 
ear. This is probably because t h 
individuals who contributed to Es 
definition of the normal loud"; b 
function, mostly classical psycho 
gists and communications engin’ y 
have not usually had a correspo” 
interest in clinical deafness. 

It would be instructive to sua 
the loudness function by the jened 
means in a series of partially dea case 
ears, and to compare individua c ob 
with the normal function. coma 
jection could be raised that the ther? 
parison is impossible because oud? 
would be no way to equate 2 ite 
ness of one sone between tW pue 
different individuals. This Py dont 
However, something coul i adne 
by studying the slope of the vidual’ 
function, or by selecting in! 5 eaf 
with one normal ear an g 
partially deafened and d hes? 
Loudness functions drawn fro n sam? 
two ears could be drawn on t oincid 
coordinates, the two curves ts one 
ing at some point, say at ? 


yr r 


n ab- 
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oma ause 
Al f the other ear is not nor- 
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foun è 
M o os balancing to be 
Pe aar iut substitute for the rather 
aes T task of drawing independ- 
m a ness functions for the two 
E ent 3 monaural partially deaf 
M cn owed by practically all 
a workers in this field. It 
ns a that the one ear would 
if the m potion loudness function 
E Tra procedures were applied; 
Matche pem ear could then be 
nesses is it at a succession of loud- 
part of pow by far the greater 
e clini Een has been done with 
Used los b audiometer, the unit 
be. een Sensation Level (in 
diomet, Normal threshold on the au- 
then er). What is actually found, 
threshold difference in db between 
lessenin for the two ears, and the 
Oudnese of this difference at equal 
It is or at higher sensation levels. 
the data Course possible to re-draw 
‘i ing ss true loudness units, con- 
bi lige level to loudness 
Oudness m p. 123), and thence to 
tice this eon (34). But in prac- 
AME jg im ever done. 
itis ene tant to emphasize that 
ick interpret a loudness 
Eo Perfect} n à recruiting ear only 
ral Darison d y ear exists for 
a Cations does of the work on 
of te Psi, of recruitment has re- 
b, CCruitment search for an index 
Consider where neither ear can 
ed normal. 


Sop} 
b lonic Contours 


lo ere it ; á 
udn E difficult to interpret a 
nction from a suspected 

time, Ot th 

os Possibl, frequency, it is some- 
ig to the € to confine one's efforts 
turg Phal fo Suspected ear if that ear 
lo = T some frequency. Mon- 
€ss matches can then be 
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obtained between the two frequen- 
cies, and an interpretable loudness 
function drawn for the suspected ear. 
This has never been reported, but 
again a short-cut in terms of sensa- 
tion level has been proposed (7) and 
widely used. A modification, the 
drawing of isophonic contours ina 
suspected ear, has been extensively 
used (11, 70, 71, 100, 104, 110) by 
comparing the contours with the 
normal case (19). It often happens 
in a partially deafened but recruiting 
ear that at threshold (isophonic 
contour =0) quite a loss in loudness 
is seen over some range, but that at 
higher intensities the contours do 
not differ appreciably from the nor- 
mal. A full set of isophonic contours 
is, indeed, about the only feasible 
way to locate the presence and ex- 
tent of recruitment over the whole 
auditory area. 
Restriction of Useful Intensity Range 
As is well known, the threshold of 
discomfort for pure tones is about 120 
db sound pressure level (SPL). Yet 
this threshold may not change for a 
partially deafened but recruiting ear. 
Thus, if a recruiting deafness of 60 
db exists, that ear may have a dy- 
namic range of only 60 db between 
audibility and discomfort. The 
striking difference between this and 
the normal case is apparent. 


Intensity Discrimination 

As a corollary of crowding several 
hundred thousand millisones into a 
60-db span, as explained above, each 
db should encompass more millisones 
and intensity dis- 
improve. An im- 
prov: DL was proposed 
as an index of recruitment (6, 22, 89) 
and has been used in several clinics 
(14, 75, 80, 82, 84, 85, 86, 88, 97, 
98, 99). A difference may exist be- 
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tween data gathered by the method 
of constant stimulus differences (14, 
75) and by amplitude modulation 
(80, 82, 84, 85, 86, 88, 97, 98, 99). 


Precision of Absolute Intensive Limen 


As another corollary of a restricted 
dynamic intensity range, each db at 
or near absolute threshold should 
contribute more to the clarity of the 
distinction between “tone present" 
and “tone absent.” Fowler (23) pro- 
posed the interval of uncertainty of 
the psychometric function, as an 
index of recruitment, but only a 
rough approximation is in use with 
audiometers which automatically re- 
cord the db range through which the 
patient continuously hunts his thresh- 
old (2, 3, 4, 5, 42, 107, 108). This 
range is often miscalled an intensive 
DL. 


Audilory Fatigue 


The question of the relationship 
between recruitment and auditory 
fatigue, as opened up by de Maré 
(89), has proved very fruitful in both 
areas. Assessing the fatigability of 
àn ear has been proposed for differ- 
entiating perceptive-deaf (and there- 
fore, presumably, recruiting) ears 
(32, 54, 58, 87, 90). On the other 
hand, the presence of recruitment in 
a fatigued ear (1, 10, 44, 45, 72, 73) 
may give an idea of the locus of the 
fatigue effect within the auditory 
system (46). 

It has been supposed (87, 91) that 
in a recruiting ear a stimulating tone 
has a more far-reaching effect up and 
down the basilar membrane. In 
these experiments, however, loud- 
ness of stimulation was not equated 


between the normal and the recruit- 
ing ear. 


Masking 


The presence of recruitment in- 
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3 t of pur 
creases the masking effec nd also 


tones (7, 8, 36, 37, 38, sa 320] 
of noise (56, 61, 69, 92, 93, 


tü 
—— n hearing for 


The relation between. discusse 
weak vs. loud speech rt 31, 4 
(7, 16, 17, 22, 27, 28, 2 3, 124 
45, 48, 59, 60, 64, 95, 112, 19 ade 
127). A distinction mus b an 
between the loudness s 10!) y 
its intelligibility (31, ee artic 
113). The shape of the spe t is often 
lation curve in recruitmen? ^ (il 
quite different from E 5» 
16, 17, 22, 27, 28, 29, : po sible 
60, 63, 64, 113, 124). a i. 
explanations are given ( Mee that 

De Maré (91) has SuS8 ^ tec i 
pitch discrimination may os E 
by recruitment and may i work? 
basis of a clinical test. ^" ugges tio" 
(48, 109) have taken this $ high 

Pupillary dilation Po thought p 
quency stimulation ned T) 
be accentuated in — nger um 

In a recruiting ear à Pee 2 sho 
than usual is necessary al quali 
tone to achieve a true ton 
(83). 
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/ f 
Inducing Conditions atnes A 
Reports that "nerve dea mpag 
A » ” is acco ist 
“perceptive deafness” 1 umero", 
by recruitment are too neis 4 
cite, but we now unde nd ay 
these terms are too Eo criminat 
workers using them sg d^. 
to refer to any deafness howeYe y 
the cochlea. There are, the lit in 
number of case histories 10 ER en 
ture from which we ptem e 
rather specifically the coc uitme 
ditions giving rise to de j or 
Boilermaker's disease, whi ; e 
ways accompanied by recru d d 
(40), is now understood to 


A 2 
BRIEF CRITICAL REVIEW OF LOUDNESS RECRUITMENT 


rm 
Baa rooms trauma whose 
alitis m estation is the bruising 
sloughin rgan of Corti, and its final 
i d pi from the basilar mem- 
media. da e endolymph of the scala 
ease have pa cases of Méniére’s dis- 
EnEn] een proved to have no 
solely in “time the effect residing 
IE ay (SES ee (7 12, 15; 
these aces 0, 82), and almost all of 
ment, AN pie strong recruit- 
Perceptive q 8 cases of "traumatic 
of “progre eafness," and all 16 cases 
low ssive hereditary perceptive 
exi, n Bruine-Altes’ series (7) 
and, all recruitment. On the other 
Yield. rec cochlear damage need not 
Piece It is absent in 
Ycin da Sis (7, 83, 91) and strepto- 
Sent in me (80), and may be ab- 
ave dies Skull fracture (7). We 
E hs true nerve deafness 
7, = rule produce recruit- 
y 16, 17, 80, 82, 105, 
oe inally, psychogenic deaf- 
<i the opposite of 
su C9). namely, an in- 
of5. d he intensity DL by a factor 

n cimi the normal. 

Onsistent of the facts seem to be 
(96), ‘he with the view of Mygind 
(the result argues that recruitment is 
With} i of conductive impairment 
Course € cochlea. It is clear, of 
impairment a variety of types of 
Perhaps ent can occur, and we may 
Sho expect recruitment data to 
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Tact) 
Cernin rally all our information con- 
ics hots precise shape of the loud- 
tie rien in recruiting ears comes 
pläncin ies of binaural loudness 
e h g, one ear being normal. 
ems ave generally been plotted in 
than ' of audiometer units rather 
in loudness units, the ordinates 
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representing db above normal thresh- 
old. It is clear that with two normal 
ears, a plot of sensation levels to 
achieve equal loudness will be a 45? 
diagonal. If, however, one ear is de- 
fective 20 db at threshold, but re- 
cruits completely within 30 db, then 
the plots will fall off the diagonal by 
20 db at zero loudness, but will fall 
on the diagonal at the 50 db point. 
The question for the moment is, 
what is the exact shape of the curve 
by which we pass from 20 db o 

the diagonal, to the diagonal. Reger 
(103, 104) found the slope to increase 
with extent of deafness, and that the 
slope was steepest just above the 
deafened threshold. Steinberg (110) 
reasoned that the curve should ap- 
proach the diagonal asymptotically. 
In general, the shape of the recruit- 
ment curve has received less atten- 
tion than it deserves. Some types of 
disorders, e.g. those due to long- 
lasting auditory fatigue, produce 
plots on à straight line between the 
point for zero loudness and the point 
on the diagonal for complete recruit- 
ment, and others, e.g. Méniére’s dis- 
ease and simulated deafness by noise- 
masking, produce an asymptotic 
curve (45). It sometimes happens 
that a curve lies asymptotic not to 
the 45? diagonal, but to a line parallel 
with the diagonal but displaced some 
decibels. It has been supposed that 
this displacement represents a com- 
ponent of conductive (i.e., nonrecruit- 
ing) deafness (112, 113). However, 
if a conductive component is artifici- 
ally added to an asymptotically re- 
cruiting ear by using an earplug, the 
conductive impairment manifests it- 
self in an initial "delay" before the 
ds toward the diagonal. 
Again, this "delay" is commonly 
seen as a parallelism extending 
through 10-15 db before the curve 
approaches the diagonal in some cases 


curve ten 
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of inner-ear deafness with no con- 
ductive component (the comparison 
ear being perfectly normal), and in 
Some cases of inner-ear deafness 
simulated by long-lasting auditory 
fatigue (never in Simulated deafness 
by noise masking). 

Considerable data must still be 
gathered in an attempt to discover 
just what conditions within the coch- 
lea will yield certain types of recruit- 
ment curve. 


Temporal Pattern 


An important aspect of recruit- 
ment is that it may operate only dur- 
ing the first half-minute or so after 
stimulus onset. 


is further evidence that recruitment 
is confined to hair cells, and specifi- 
cally their on-effect. 

It is possible that another expres- 


66, 67) that in perceptive deafness 
the patient experiences a "shock" 
at the initial attack of a tuning fork, 


Overrecruitment 


Itis amazing enough that complete 
recruitment appears, 


t we in some cases 
that when still higher intensities are 


explored, the initia] deficit is more 
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than overcome—the same P 
intensity sounds appreciably orm 
in the defective than in "ther 
ear (7, 12, 15, 17, 18, 23, x UMS 
is, however, a limit to w "e ig 
recruitment goes—even at V to onl 
intensities it usually amour ha 
a few db. No full explana ag 
ever been given for the pho over 
(Lorente de Nà's explana“ inhi: 
recruitment in terms of BE i {0 
bition is the only guess a would 
date) though undoubtedly o 5 ood 
be forthcoming if we haci itselfi 
explanation of recruiter why 2! 
there is, after all, no nee foudnes 
abnormally rapid growth "ality wi 

should cease just when ed hé sam 
a normal ear is achieved. nits cO! 
compression of apii "intensl 

as well go on at even high 
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loudness, a number of the the fac 
been offered to account for 
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Steinberg's (110) explant nes | 
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explanation makes the we fun 
sumption that loudness is fbers- 
tion of number of active 
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intensity 
E cane of the tone is increased, the 
on m aged activated hair cells 
ui Bi übers will be sufficient 
s dei a 1.e., to excite the limiting 
cells T o the cochlear fiber or the 
cerebral e cochlear nuclei, so that the 
number a will receive the same 
Bites: impulses per second for 
EN and will perceive the tone 
strongly to the diseased ear as 
ft Lied the tone delivered to the 
: ET es affected ear" (p. 220). 
applies to : noted that this theory 
cell da oth hair cell and nerve 
Mage, and as such is not 


a fect 
: ed by le 
n ater data on r i 
Nerve deaf ESS, ecruitment 


he C, 
Onstant Loudness-Loss Theory 


Stei 
teinbo "E and Gardner (112) and 
Dlanation (111) attempted an ex- 
UPpose 4 in psychological terms. 
Certain 2? ear to be 20 db deaf for a 
Old fop po uency, A tone at thresh- 
*loudne Us particular ear amounts to 
for the Ss of about 100 loudness units 
Normal ear. But suppose the 


N NM 
deafened” increased 20 db over the 
Intent threshold. A tone of this 


lou f amounts to about 1,000 
furthe units for the normal ear. 
Produces, Increase of 20 db intensity 
Son, [ 4,500 loudness units, and 
9f the E t is easily seen that because 
twee pre of the relationship be- 
ear he a level and loudness, 
ina a type of deafness result- 
tenq to Constant loudness loss would 
nig ins Overcome this handicap at 
Oudnes €nsities, where the per cent 
(In the. loss could be unnoticeable. 
*chsatio above illustration, at 40 db 
ji only n level per cent loudness loss 
0 nes about 2.0.) This constant 
Wid, a S-loss theory has been given 
on rency (18, 50, 114). 
to 4 ever, when the theory is put 
Quite Tigorous test (45) it appears 
inadequate. Most cases of 
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asymptotic and straight-line recruit- 
ment exhibit a continuous increase in 
loudness loss, rather than a constan- 
cy. When the facts were ascertained 
on a patient from Dr. Fowler's prac- 
tice (22), a patient often used to 
buttress the constant loudness-loss 
theory, it was found that the loud- 
ness loss at threshold (4,350 milli- 
sones) had risen within 10 db to a 
loss of 6,975 millisones, and within 
another 10 db to a loss of 11,045 
millisones (44). 


The Duplicity Theory 

Lurie (77) explained recruitment in 
terms of the difference in sensitivity 
of the outer and inner hair cells. If 
the more sensitive outer hair cells 
are defective, then the threshold 
would be raised; but if the sound in- 
tensity were raised sufficiently to 
stimulate the inner hair cells, these 
would respond normally and a rather 
sudden increase of loudness might re- 
sult. This explanation makes the 
implicit assumption, however, that 
in the normal ear the outer hair cells 
no longer contribute significantly to 
loudness at intensities which stimu- 
late the inner hair cells. It is fairly 
clear that such is not the case. How- 
ever, the division of effort among the 
inner and outer hair cells rests upon 
good histological (94) and other evi- 
dence (77). If these lines of thought 
are correct, it would indeed be sur- 
prising if no aberrations of loudness 
resulted from some condition which 
reduces the output of the outer hair 
cells (as some acoustic trauma seems 
certain to do) and restricts function- 
ing to the more simply innervated 


inner hair cells. 


The Geometric Theory 


Tumarkin (117, 118) proposed that 
if only the more sensitive hair cells 
are damaged, then at some higher 
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intensity the inner hair cells will be- 
gin to function, and to these units 
the brain assigns a certain loudness. 
So far he follows Lurie's notions. But 
it is assumed that a sound, which 
has a certain psychological loudness 
to a normal ear, has a characteristic 
geometrical pattern of activity on the 
basilar membrane. Now if some hair 
cells in that ear are damaged, the 
resultant pattern for that sound will 
be affected, but the missing features 
will be “filled in" by the "memory," 
and the psychological contribution to 
loudness will override the physical 
deficiency. While this theory is not 
easily open to experimental test, 
Tumarkin feels Supported by recent 
evidence that recruitment may be 
confined to the organ of Corti 


The Impedance Theory 


Veckmans (119, 120) attempts an 
explanation of recruitment in physi- 
cal terms. Substituting in Ohm's 
Law, loudness = energy/impedance. 
Now if the impedance changes in a 
Particular ear as a function of sound 
intensity, then the usual relation 
between loudness and energy would 
be changed, and recruitment might 
result. Veckmans Points out that 
impedance does change (asa function 
of frequency) in the normal ear, so 
that loudness can be said to recruit 
at 100 cps as compared with, for 
example, 1,000 cps. And he insists, 
without experimental evidence, that 
if an abnormal Condition existed 
which caused impedance to increase 
with increased energy, then recruit- 
ment could be expected, The imped- 
ance theory, moreover, is contra. 
dicted by the facts of loudness bal- 
ance between air and bone conduc- 
tion on the same ear (45). Being of 


greater impedance, the bony channel 
should exhibit recruitment, but does 
not. 
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The Microphonic Theory ET 
Dix, et al. (15) gives an exp “th 
by analogy, referring to the C UE 
carbon microphone — w high 
intensities but satisfactory thinkint 
This analogy advances our 
z very slightly. . mis 
po dica of recruitment ain 
meet three demands: it MUS’ ~ han 


faster 
how loudness can grow t 
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¿plain 

normally, it must ems and it 
recruitment and the on-€ ral lesio" 
must not rely upon neu and Ue 
The  fiber-loss ino. o can 
constant loudness-loss thenie The 
not explain overrecruitm well P 


geometric theory cannot onl 
tested. The impedance ground 
contradicted upon ae only ? 
The microphone theory : 
analogy. The dup 
explain overrecruitment hibiti : 
terms of relaxing of m but it oF 
stated by Lorente de peer i 
not explain the case of q fone 
ment in a severely m 
where all the more — y 
hair cells may epum 
changed. One or more ar o ar 
ries may apply in a par - 
There is of course no Xp case 
single theory to cover have C 
recruitment, since, as We s can i 
a wide variety of condition theory ^ 
rise to it. The occlusion ower’ 
Fowler and Lorente de Ms es à 
still seems adequate to me e 
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mands. It is only cei new 
phasize that in this theory *» din 
damage is necessary, the € d 


a . -orga 
the same if certain sensc-or£ 
are defective. 
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;nauf? 

Békésy (1) used alternate bin eal 
loudness balance with per d : 
ness simulated by residual A pi 
Later workers have KUNDE 72) 
pseudo-recruitment (10, 45, 46; 
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ur jam technique with noise-mask- 
Eo simulate degrees of deaíness 
iis lr recruitment (45, 112, 
at ae 116). The rate of growth 
fune pue in low tones vs. high 
df E been cited as an analogue 
‘tthe rites (45, 119). An analogy 
cited oo lear microphonic has been 

6). The direct exploration of 


199 


recruitment in the animal by a be- 
havioral technique has yet to be 
worked out. Several techniques used 
in the clinic are adaptable to the 
animal as well, however, and when 
this is accomplished one may hope 
to see the physiology of recruitment 
illuminated more clearly than at 
present. 
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In this discussion a theory will be 
developed to account for the effects 
of induced muscular tension upon 
learned and unlearned responses. It 
will then be shown that the theory 
permits evaluation of the role of 
tension in skill learning, and provides 
a rationale for the use of the blink 
rate as an index of generalized mus- 
cular tension. Finally, the theory 
will be related to the results of two 
recent studies of eyeblink condition- 
ing to stress the immediate system- 
atic importance of response inter- 
action. 

As the terms shall be used here, a 
muscle is tense if antagonistic effec- 
tors prevent it from shortening, con- 
tracted if the mechanical component 
is present as well. Muscular tension 
is said to be generalized if widespread 
muscle groups are active, focalized if 
just a few are involved. Many differ- 
ent methods have been devised for 
measuring muscular tension (26, 60). 
Some yield only indices of magnitude, 
but others show locus and patterning 
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i 
e the | 


as wel. We shall emphasiz nied 


results of those investigations W. 
have been designed to provide 
more precise information. | ind 

By definition, both tension ie 
contraction are properties of m 
that depend upon innervation. ly 
tinctions between the two are larg i 
arbitrary, for muscular activity 
basically homogeneous. . Te A 
pattern of muscular tension, !! isa 
pattern of muscular contraction fey 
response. Responses interact ! elici 
are modified upon simultaneous 
tation. Such modifications pose 
general problem with which we § 
deal. 


TION 
Two Moran Laws or INTERAC' 


0 

To begin with, there are two mi 2 
factors which determine degre^. 
interaction in artificial - 
situations. First, interaction hei b 
directly with the magnitude © e, the 
ducing response. For best n 
amplitude of the knee jerk vat ges in 
siderably as a function of A e 
the activity of the other parts LS an 
body (43,59, 63, 111). Court? "og. 
has quantified this 
When his subjects " 
hand dynamometer with ! 
amounts of force, knee j erk amP 


systematically increased. sugge” 
Experiments by Freeman i Hi^ 
another law, that interact th 


directly with the proximity ‘mens, 
simultaneous responses. «^. 4 à 
ured rate of Dame oscillation Jof 
varied the locus of induced ™ of rat, 
tension. Maximal facilitatioP "coge 
was obtained if the adjace” 
was the site of induction 
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In a further study finger oscillation 


. Was produced by stimulating motor 


[A 


| 


| 

| h 
( 
iD 
Mult; 


Gane epus muscular tension 
iy SA effective if located in near- 
- These f grouns (30). 
ation a acts can be related to infor- 
ipi 3 roe sane from the study of iso- 
b i et Tn The degree to which 
^ cin uscle group is involved in 
magnitude m directly with the 
Proximit ? the response and the 
mally E 9 the group to the maxi- 
ple, Mes effectors. For exam- 
cir finge an (33) had subjects flex 
other dem rs and recorded activity in 
tected nud parts. Changes were de- 
mally ed the fingers were maxi- 
mini xed, but not when they were 
Pauly flexed. 
mw (86) has pointed out that 
cular Ben distribution of mus- 
Y pal lVity can be demonstrated 
obrem. If fingers are flexed 
and lve. only muscles of the hand 
Daver arm are tense. If flexion 
those w} ul, muscles as distant as 
adduct hich extend the neck and 
Shaw an scapula are involved. 
these ch ) has shown how extensive 
he iste can be by measuring 
i ae ution of activity in grip- 
Change nd dynamometer. He found 
of them in action potentials, many 
land, 2 ked, in the opposite arm, 
ide, the leg, the foot on the same 
abdom mouth, jaw, nose, ear, chest, 
D and neck. 
trateq any relation can be illus- 
25), Y results obtained by Davis 
e Ene ERU measured electrical 
Subjects ore feme and left leg 
SUD ication. e they worked mental 
Nsense problems or learned 
Cation g lables: During multipli- 
thiting Ds tend to move their 
uS Apes | and Davis found that 
NS in th were greatest here and 
Ste € left leg. Smaller changes 


of 


Teg 3 
| E 9rded during nonsense sylla- 
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ble learning, presumably because the 
focus of activity has been moved to 
muscles remote from all loci of 
measurement. 

These facts show that interacting 
responses are overlapping responses. 
The factors which determine the 
probability that each of two simul- 
taneous responses will involve a 
given muscle group are the same as 
those which determine degree of in- 
teraction. Our problem, then, is to 
account for the way in which overlap 
is translated into interaction. 

The most parsimonious assump- 
tion is that interaction depends upon 
the convergence of simultaneous 
patterns of neural impulses. This 
hypothesis is the cornerstone of the 
present theory. Fortunately, the 
locus of the convergence is not dif- 
ficult to specify, for the molar laws 
of interaction suggest that the event 
takes place in the nuclei of the motor 


system. 


THE PLAN OF REPRESENTATION 
WITHIN THE MOTOR SysTEM 

Relevant to this conclusion are 
neurophysiological experiments 1n 
which the input to the motor system 
is systematically varied and the out- 
put of the system 1s observed. 
Usually the input is an electrical 
shock delivered to a cortical motor 
area. The output is analyzed through 

study of the muscular activity whic! 
ilts. 
€ the magnitude of the input to 
the motor system is kept at threshold 
value, the characteristics of the out- 
put vary as a function of the locus of 
the input. Points can be found in the 
cerebral cortex from which isolated 
movements of a finger, elbow, or toe 
can be obtained. A recent analysis of 
the precentral motor cortex of the 
monkey by Woolsey and Settlage 
(119) shows that there is a remarka- 
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ble correspondence between place in 
the motor system and place in the 
musculature. In fact, a chart of the 
motor cortex which summarizes the 
responses elicited from different 
points resembles a somewhat dis- 
torted, but intact monkey. 

Similar information has been ob- 
tained for human subjects during 
routine stimulation of the cerebral 
cortex in neurosurgery. The most 
recent chart of threshold response 
data has been prepared by Penfield 
and Rasmussen (76). It shows a plan 
of motor representation which can be 
summarized by a somewhat dis- 
jointed figure with a small trunk and 
small legs, but large hands and feet. 
Centers for vocalization, salivation, 
and mastication overlap the ones for 
lips, jaw, tongue, and swallowing. 

A further feature of the organiza- 
tion of the motor system is revealed 
if the stimulus is fixed in locus and 
varied in magnitude. Suppose that a 
point has been identified which, 
when a threshold stimulus is applied, 
gives an isolated flexion of the finger. 
If stronger shocks are delivered’ to 
this point, progressively more remote 
muscle groups are brought into play. 
The movement first involves the 
fingers alone, then the fingers and 
wrist, and then the fingers, wrist, and 
elbow. Very strong shocks elicit 
widespread movements. If a different 
point is stimulated, a similar se- 
quence results in which the activity 
of a given muscle group depends with 
its proximity to the threshold group. 

These data show that there is a 
spatial gradient of representation for 
each body part. A given movement 
is most readily obtained if a particu- 
lar point in the motor cortex is 
stimulated, but around this focus 
there is a fringe region from which 
the movement can be elicited in 
combination with others. The closer 
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the fringe point is to the focus, w | 
greater its sensitivity. Thus the T 
tor channel for a body part varies E 
extent with the strength of the stim ; 
lus that is used in searching for | 
bounds. 

It must be a rare input that D 
only those cells which make Fil 
representational focus. Distri a 
excitation within the motor s 
is the rule rather than the excep ‘ble | 
The factors which are respone, 
for distribution deserve special "M 
sideration. Because of them, | 7 
pathways are seldom discrete 
when the input is sharply define none 

Input-output analysis yields pich 
of the details of organization pint 
are responsible for the ayerieni d. 
somatotopic plan. Chang, Rue echt 
Ward (14) suggest that one PY% o 
nism is cortical, that each a f 
the body is represented by 4 sep 3 
efferent neurons which yan inge 
density from the focus to the 17. 
When a focus is activate 
threshold stimulus, none of ES M 
cells for neighboring muse ie to 
fired. When the stimulus 2PP... iof 
the focus is more intense, ie cell 
spreads and progressively ™° o in? 
in the surrounding fields 8 
action. cself 5€ 

Fibers within the cortex it$6^ e (ht 
to be involved. In a study imul? 
facilitation of a response tO os oft 
tion of one point by stim 


a 


knife cuts were mad 
two electrode positions. Foe 7 
reported that irradiation”, b 
fingers could be preven je con 
stimulated thumb area We" gall} 
pletely surrounded by 4 cut. 
Erickson (30) found Lap of 
seizures can be altered in “i w 
trench divides upper ® ex 
halves of the sensorimotor C 


rese 
Jo 
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Distribution of excitation also ` 


ae ace at lower levels. One line 
of mie comes from examination 
$5 M under which a response 
will Et of one cortical point 
Ee uenti hen a different point: is 
i , activated (72). Since 
b ne dini hemispheric connections 
it P ust b s upon such facilitation, 
CNN e due to persistence in sub- 
oe structures. 
a Dy that reflex irradiation (89) 
spinal emonstrated in the bulbo- 
Cited e ndun also indicates sub- 
evidence istribution. There is new 
pere too, which suggests that 
lecs ae tracts participate, for 
Testricted | Cole (45) report that 
i Pie n esions in the hand area of 
Leni motor cortex result in 
own th ion of the tracts all the way 
bete Spinal cord. 
Ceptive n excitation from proprio- 
ý Ax organs within muscles is 
[7 Da PS and distributor of 
ellhorn coe the motor system. 
Potentials = recorded muscle action 
lütor cc uring stimulation of the 
Nitude "do and found that mag- 
greatly 1 the electromyogram was 
Muscle Aiennud if the observed 
Position Vas fixed in a lengthened 
that pr Gellhorn (43) also showed 
One cm feedback from 
of neighb € can increase the reactivity 
his f Oring muscles. 
edi oo excitation undoubt- 
Tal corti S several levels, and cere- 
Volveq. m areas are definitely in- 
(116) ^s oolsey, Chang, and Bard 
Nerve ers ulated the afferent spinal 
th $ of the monkey and found 


«at the : 
Ing electrical activity is evoked 


e 
; eng, Precentral as well as the post- 


a 
Boni Que D Pis opum, This 
Sen the o erent projection is larger 
col latio ne defined by light tactile 
“dition n (118), for under the latter 
$ the potential changes are 
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limited to the postcentral regions. 

The new potentials related to deep 
sensitivity can be distinguished from 
the potentials evoked in the post- 
central region by a light tactile input. 
In the precentral gyrus they are so 
distributed that Woolsey, Chang, 
and Bard suggest that proprioceptive 
projection fibers terminate in the 
motor area for the same body part. 
But the effects of proprioceptive 
feedback are not restricted to the 
focus for the muscle which contains 
the receptor. It is a characteristic 
property of afferent systems that 
localized peripheral stimulation gives 
rise to activity within a considerable 
area of the cortex, with maximal 
changes in a central focal region (84, 
105, 118, 121). 

Thus the stage is set for proprio- 
ceptive feedback to alter the proper- 
ties of two strategically important 
components of the motor system. 
Thus far the existence of motor areas 
other than the one in the precentral 
gyrus has not been considered, but 
actually there are at least four which 
supply somatic musculature (40, 41, 
47, 76, 117, 120). The functions of 
the different systems have not yet 
been specified satisfactorily, but this 
is not essential for the present dis- 
cussion. Although the characteristics 
of movements elicited from each area 
vary considerably, the overlapping 
somatotopic plan of organization has 
been found for all that have been 
studied in detail. 


No attempt is made to evaluate 


the relative importances of these 
complementary distributive mecha- 
nisms. It should also be pointed out 
that the processes discussed are not 
the only ones which contribute to 
lack of definition within a motor 
athway or to variations in width 
of a channel. The input to the motor 
system almost certainly is not dis- 
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crete unless it is artificial, and it 
probably varies in extent with changes 
in the magnitude of the output. 


LIMITATIONS UPON THE INTEGRATIVE 
PROPERTIES OF THE Motor SvsTEM 


The forms of movement which can 
be observed if the motor system is 
activated by an artificial stimulus 
have not yet been discussed, but the 
generalization is reasonably straight- 
forward. If the input to the motor 
system is simple, the output of the 
motor system is simple. If a punc- 
tate, threshold electrical shock is 
delivered to an area for the wrist, we 
can observe flexion, extension, or 
deviation. The complexity of the 
movement can be altered by a change 
in the intensity of the stimulus, but 
the resulting activity of wrist, fingers, 
and arm has a limited resemblance to 
the movement involved in the throw- 
ing of a baseball. In short, a skilled 
movement is never observed, which 
suggests that the motor system has 
properties which cannot be altered by 
practice. 

It has been proposed that the fibers 
which form a meshwork about the 
efferent cells in the sensorimotor 
cortex might be modified during 
acquisition, but Sperry (97) has 
shown that intersecting knife cuts in 
this region alter motor capacities of 
monkeys very little. Evidently the 
fibers contribute little to the pattern- 
ing of a response. There is a note- 
worthy parallel between Sperry's 
findings and the surprisingly small 
changes in the spatio-temporal organ- 
ization of human responses after 
therapeutic section of the corpus 
callosum (10, 94, 95, 96, 113). Per- 
haps a distributive role can be as- 
signed to both classes of fibers. There 
are facts of bilateral interaction 
which add further support to the 
notion. 
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The Sperry data, unless one postu- 
lates an unacceptable independence | 
of integration and neural connections - 
(62), indicate that the pattern of the 
output of the motor system is largely 
dependent upon the pattern of the 
input. This hypothesis is hardly 
new; it is similar in conception fo 
Tower's (107) keyboard analogy {of 
the pyramidal tract. It is supporte. 
by clinical data and by experimen” 
like those of Loucks (64) and Harlov f 
and Bromer (52). 

In summary, it is assumed that E 
motor system is not involved in E. 
modifications of the central nervor 
system which take place during E. 
acquisition of a skill. The moto 
system is a transducer which ma A 
definite contributions to the synthes! 
of movements, but the properties Y 
the system are fixed. Cerebella 
loops are included within the system 
as defined here, and from the pera 
dicity of motor behavior (53, 77, 107 
115), it is concluded that they 
operate as an input-informed fee 
back mechanism (83). 


INDUCTIVE FACILITATION OF 
UNLEARNED RESPONSES 


ae 
Consider next the interpretation 
of the Courts (17) experiment ad 
terms of the principles just discuss 
When the patellar tendon is tapP. 
motor channel of definite exten 
activated, and thresholds of neuro 
in the vicinity of this channe ap” 
altered. But the input does not Mes 
ture extensor neurons alone Pet a 
of the overlap within the -—— ni 
tem and by the lack of sharp ethe 
tion within the input itself. Hen 


ee istic 

occurrence of extension is à p a! 
Sa input activates | 
Proposition; the inp there Í 


population of cells in which 
greater representation of ex 


than of flexors. 
When the 


tens? 


dynamometer 
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ae another channel is acti- 
inl us its extent is proportional 
attic ee of the grip. Excitation 
ines ributed to the vicinity of the 
da annel, and trips off some of the 
ane that are near, but not at 
M d when hand activity is 
Ta E. iamen a effect upon the cells 
Eee jerk. ggered by the input for the 
ae differential recruitment of ex- 
Shan E is a function of the 
ái SA rought about by the patel- 
tuted , for the contribution of dis- 
relativel excitation from the hand is 
pected y minor and cannot be ex- 
fw. to have a selective effect. 
gradient PEE from the spatial 
tinge r o! representation that the 
channel egions adjacent to the leg 
iB Ese predominantly extensor 
tells oe ion. Similarly, the closer the 
they E to the pathway, the more 
input: Ea changed by the patellar 
TOR. th ence distributed excitation 
tece ih hand channel fires more 
result is a han flexor neurons, and the 
acilitatio, increase in jerk amplitude. 
Um ET increases up to the point 
Neurons S many flexor as extensor 
the M recruited. An inversion 
When PAN takes place if and 
relative] ributed excitation fires the 
at E remote pools of neurons 
th a ominated by flexor cells. 
Ha hs assumption that reaction 
ation js Santi when a critical popu- 
Same rought to threshold, the 
th p aceptis account for the fact 
i a tension alters the 
Tate and a response (35, 38), or the 
response magnitude of a repetitive 
Tate incre For example, finger tremor 
(39) rep eases under load, and French 
tude "ha that finger tremor ampli- 
Wnamomet., when subjects squeeze 
jc ad. Sy ers with the opposite 
One sta Y sway is more pronounce 
nds with the muscles of the 


crite 
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legs or body generally tensed (92, 
93). No attempt is made to account 
for the periodicity of these responses; 
the treatment is limited to alterations 
of responses that are already estab- 
lished. 

In summary, induced tension facili- 
tates the responses just discussed by 
making the motor system available 
to an input, and not by operating 
upon the input. The theory is an 
obvious extension of concepts intro- 
duced by Sherrington (90) in his 
classical treatment of spatial sum- 
mation. It can account for changes 
in the magnitude or the latency ofa 
response. Presumably there are no 
other kinds of inductive facilitation. 


INDUCTIVE FACILITATION OF 
LEARNED RESPONSES 


If all that muscular tension can do | 
is alter the magnitude or latency of a 
response, it is obvious that one must 
forego the notion that it can have a 
direct effect upon the formation of 
habits. Several experiments which 
support the opposite view require 
reinterpretation. The pioneer study 
is that of Bills (2), who found that 
nonsense syllable performance im- 
proved if subjects squeezed dyna- 
mometers. Although Bills’ trends 
were not marked, subsequent studies 
have amply confirmed them. 

But Stauffacher (98) and Courts 
(18) have shown that the interaction 
is not always facilitatory. 
varied the degree of induced tension 
and found that there is first an in- 
crease and then a decrease in facilita- 
tion as grip pressure increases. Under 
conditions of extreme induction, 
Courts obtained interference. 

According to Freeman (34) the 
results mean that proprioceptive 
feedback from induced muscular 
tension lowers the thresholds of ex- 
citability for all levels of functional 
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activity in the nervous system. The 
increased excitation makes the whole 
brain work better up to a point where 
the system is overloaded. A similar 
viewpoint is sponsored by Bills (3). 

Actually, however, there is little 
evidence for such widespread effects. 
There can be no doubt that proprio- 
ceptive input alters the level and dis- 
tribution of excitation within the 
motor system, but here the fiber 
bundles are concentrated into a pro- 
jection system. So far as correla- 
tional mechanisms are concerned, 
proprioceptive feedback is only one 
kind of input among many. Thus it 
is probable that any unusual proper- 
ties of the proprioceptive input are a 
function of the peculiar Position of 
the Proprioceptive projection. 

In a discussion of several alterna- 
tive interpretations of the Bills ex- 
periment, Robinson (81) held that the 
results might be attributed to an 
creased readiness to react 
muscle groups. This theory is simi- 
lar in many Tespects to one just 


proposed to account for the facilita- 
tion of simple re 


has noted that r. 


in- 
in all 


tension opera 
facilitation an 


y facilitation of 
it is possible to 
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interactive facilitation cannot be 
demonstrated unless there is SOIN 
differentiation of the input in favor 
of the criterion response. Once selec- 
tion has taken place, a channel is 
activated with a fringe that has pre- 
dictable characteristics. From a | 
spatial gradient of representation, i | 
neurons whose thresholds have beer | 
altered most would contribute to the | 
response, for they are situated ada d 
cent to the focus of activity. Hence» 
small amounts of added excitation yal pn 
sociated with hand activity are mos 
likely to fire these neurons, a 
facilitation is the result. If more e 
citation is added, progressively m 
remote pools of neurons are recruite $ | 
Eventually performance declines be 
cause a given amount of inductio? 
recruits more inappropriate tha? 
appropriate neurons. d 
Obviously, the effects of induce 
tension cannot be the same through” 
out practice. If an input captures a^ 
optimal population, added excitation 
triggers only neurons which con 
tribute to the production of eme 
This conclusion is documented by th 
data of Courts (21). He studie 
changes in the functional relation 
between degree of tension and pet 
formance as learning takes [e 
The results for nonsense syllab f 
learning and pursuit rotor learning 
were similar. The greatest amoun” 
of facilitation were obtained early. 
The optimal degree of tension becam" 
Progressively less and the detrimen” 
tal effects of extreme tension becari | 
more pronounced as practice p 
ceeded. Freeman (37) reports a sim 
lar finding in mirror drawing. ‘of | 
Evidently, then, muscular torie jji 
can be a valuable asset during t t4 
early stages of practice on a vet ‘fa 
or motor task, but a hindrance ell 
skilled performance. Thus Bed 
(85) found that muscular tensi 
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Sa with ball-tossing perform- 
gered in men. For the 
j e anii any instruction 
coi v: lances tenseness produces 
tion E watt motor skills, error produc- 
mim y appears as an increase in 
Ulm variability. 
a gp eeu illustrate this rela- 
emor ousfield (9) found that 
ability pes amplitude, and vari- 
work. ice during ergographic 
bout enshaw ; and Postle (79) 
"Paired if Ha pursuit tracking is im- 
irthermn he stylus is gripped tightly. 
Tem ore, Feldman (31) found 
tracking hi gena of variability ina 
unction ask tended to increase as a 
sign, of the degree of induced ten- 


Itis di 
in sip to reconcile these facts 
Or the 4 ts which Bills (2) reports 
digits, ig: of adding columns of 
improves t found that hand tension 
The facili oth speed and accuracy. 
Standab| itation of latency is under- 
Maing T but only if accuracy Te- 
lue 2 game Or deteriorates. 
Point h little consensus on this 
Breater or Freeman (35) reports 
Or lb. with less accuracy in 
and Cas addition and Zartman 

The E (122) report no effect. 

parce of Block (7) are of rele- 
(Ot pressi. She used hand pressure, 
Or the Fur uan and the two combined 
tic Probi uction conditions; arithme- 
les Vere oe syllogisms, and analo- 
Saug e Hie materials: Facilitation 
«Ports on demonstrated. This 
B Dot fa te assumption that tension 
pills ano selective processes. 
Uther ey; Stauffacher (4) provide 
rotted vm Their subjects sup- 
de" ing hts and solved arithmetic 
en tive problems or analyzed short 
Ses Wer, Stories; the only differ- 
€ in latency of response. 
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: In summary, consider an observa- 
tion which, if duplicated with proper 
controls, is catastrophic for the pres- 
ent argument. Bills (2) presented 
lists of paired associates for a single 
trial under conditions of normal and 
induced tension, and then studied 
recall with no induced tension. The 
group which learned under tension 
recalled the list slightly, but signifi- 
cantly better than the normal con- 
trol group. However, the list required 
only thirty seconds for presentation 
and the recall trial followed almost 
immediately. It is doubtful that 
relaxation was achieved and that in- 
duced changes were completely dissi- 
pated (29). 

This experiment illustrates another 


necessary control if the facilitated 
d. A response can 


response is learne 
operate upon the input for another 


only if its occurrence alters the stimu- 
]us situation to which the simultane- 
ous response is conditioned. In the 
Bills experiment this factor should 
favor the group which both learned 
and recalled without tension, SO the 
phenomena cannot be explained in 
this way. Under other circumstances 
a change in magnitude or latency 
might be attributed either to à change 
in the stimulus situation or to a loss 
of interactive facilitation. 

It should be possible 
adequate experime 
One approach to T 
ived from the assumption 
that strength of conditioning, as dis- 
tinguished from response strength 
uld not vary as à function of 
i prioceptive feedback. 
ment follows from the 


to design 


tioned stimuli. 
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SIGNIFICANCE OF CHANGES IN THE 
DISTRIBUTION OF MUSCULAR 
TENSION DURING LEARNING 


The foregoing theoretical analysis 
can be extended to learning situations 
in which artificial tension is absent. 
Under these circumstances the cri- 
terion response can be visualized as 
interacting with all the others, even 
though the latter may be difficult to 
define separately. However, these 
extraneous responses are unlike an 
induced response in that they are 
eliminated as a function of practice. 

The sequence of elimination is such 
that tension changes are from gener- 
alization to focalization (28). Some- 
times this process can be traced not 
only to a single limb, but within the 
limb itself as well. For example, 
Renshaw and Schwarzbek (80) found 
that in hand pursuit learning the 
trunk muscles first relax, and then 
those of the shoulder, upper arm, and 
lower arm in order. Distant muscle 
groups are frequently involved in the 
changes. Freeman (33) noted a pro- 
gressive reduction in the tension of a 
leg muscle as subjects learned a pur- 
suit task or nonsense syllables. 

Changes in focal muscle groups are 
complicated. The input for the re- 
sponse increases with practice, but 
distributed excitation derived from 
irrelevant responses decreases. These 
facts preclude simple interpretation 
of studies in which measures of ten- 
sion are derived from the active limb. 
In this group are the investigations of 
Daniel (22), Telford and Swenson 
(103), Stroud (99), and Ghiselli (44). 

Recall that facilitation by induc- 
tion is most pronounced early in 
learning, that the optimal amount of 
tension is progressively less as learn- 
ing proceeds, and that late-in-learn- 
ing tension interferes with perform- 
ance. The ideal conditions, then, are 
such that tension is maximal early in 
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learning and declines progressively as 
a function of practice. Note that 
these conditions prevail when there 1s 
no artificial tension, even though the 
amount of tension at a given point in 
the practice series might be below the 
optimal level. Early in learning the 
musculature is widely activated, an 
the responses eliminated first interact 
the least with the criterion response 
Elimination results in loss of facilita- 
tion, but at the same time the occur 
rence of the criterion response 1$ less 
dependent upon it. 

Muscular tension is typically gen 
eralized under most of the conditions 
which we commonly associate with 
difficult performances. This relatio? 
was first pointed out by Duffy (28); 
and its use in the analysis of wot 
situations has been explored by Rya 
Cottrell, and Bitterman (86). Factor? 
thus far identified are lack of pra€ 
tice, prolonged work periods (1; 82), 
distractions (23, 73), complex E 
terials (24, 88), and increased ! 3 
centives (15, 35). According to E 
present theory, in each of the e. 
stances cited additional tension cor? 
tributes to response elicitation. 

It is a common practice for f in- 
teachers and other motor skill m 
structors to stress the value of Ws i 
tion to their students. Yet UA 5 
evident that a positive, as well ^ thé 
negative, role can be assigned to ave 
tenseness of individuals who Wes 
just begun to learn. To say Eo 
tenseness should not be tamp dual 
with may seem foolish to an incidet 
who has long associated the out the 
with the expert performance, t 
available evidence indicates ovict 
optimal conditions for the p e 
are not the same as those directi? 
skilled performer. A datum €" poen 
related to this conclusion has, und 
reported by Davis (25), Mo right 
that instructions to relax t 
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arm interfered wi 
UM d with nonsense syllable 


m BLINK RATE AS AN INDEX 
F GENERALIZED MUSCULAR 
'TENSION 


m E of the experiments just 
employed cage instrumentation was 
RE bation, eem changes in the 
Eiin of muscular tension as 
lides EM proceeds. However, several 
Nm ioa support the conclu- 
ni die blink rate can be used 
tion. t of degree of generaliza- 
example a and Storlie (102), for 
en subjects learn a mirror- 
isa edun k. They found that there 
uncti ion in the blink rate as a 
ic of practice. 
With T parue can be correlated 
Motor cl act (76) that the locus of the 
une for the eyelid is in a 
Or Mere. Y strategic position. It is 
structure <x one side by the massive 
e ope the tongue and face; on 
or the ed the huge representation 
Berets ir Hence aman makes few 
In ani S "without batting an eye." 
blin TA Blount (8) notes that 
Vent increases during certain 
Yawnin facial movements, €. 
the ter sozing; and eating. Thus, 
simultane response is facilitated by 
Otor ch uie. activity in neighboring 
otor ia a and most important 
s everal nnels fall in this category. 
this iu other phenomena support 
ctor n ation Difficulty is a 
tension ich alters distribution of 
link Pus Clites (16) found that 
of ations, varies with the difficulty 
‘Uphabet fa task. Recitation of the 
Tate, rings about an increase in 
Noun, ut the effect is more pro- 
Om "Ced if the recitation i : 
beret data pentano backward. 
di; een ‘fe od a positive relation 
pent ibutive , link rate and another 
form actor, the incentive for 
ance (15). 


infreq 
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In the latter experiment, blink 
rate measurements were taken in the 
interval between trials in a tracking 
task. The particular conditions are 
emphasized because the frequency of 
blinks during performance was almost 
zero. The task required continuous 
visual control, a condition which 
inhibits the blink rate. Drew (27), 
for example, studied the blink fre- 
quency of subjects who tracked tar- 
get or drove an automobile. He ob- 
served that the blink rate decreases 
as a subject moves from heavy traffic 
onto the open road, or tracks a target 
which follows a course of increased 
complexity. 

Luckiesh and his collaborators (68) 
have studied the effects of visual 
working conditions upon the blink 
Their task, reading, did not 
require continuous scrutiny. Ilumi- 
nation, type size, presence or absence 
of glare, and the visual correction 
worn were variables related to the 
rate of blinking. Significantly, Lucki- 
esh and Moss (66, 67) have also 
found that changes in muscular ten- 
sion accompany changes in glare and 
illumination. The relationship of 
blink rate to illumination. during 
reading is in question, however, for 
MacFarland, Holway, and Hurvich 
ker (106), and MacPherson 


(69), Tink 
(71) have failed to confirm the trends. 


Bitterman (5) studied the effects 
of type size and with Soloway (6), the 
effects of auditory distractions on the 
blink rate of subjects given a variant 
of the Minnesota Test for Clerical 
Workers. They were unable to dem- 
onstrate any significant changes. 
Bitterman and Soloway pointed out 
that auditory distractions have been 
shown to be accompanie by in- 
creases in muscular tension, and con- 
cluded that muscular tension does 
affect blinking. 
Luckiesh 


rate. 


not 


But, as (65) points out, 
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direct comparisons between his re- 
sults and those of Bitterman cannot 
be readily made. In Bitterman's 
visual task, pairs of identically or 
dissimilarly spelled words are pre- 
sented to be judged alike or different. 
This material lacks the redundancy of 
English prose, for each letter must be 
examined if performance is to be 
efficient. Even in reading there is a 
reduction in the blink rate (104), and 
this change takes place in spite of the 
fact that blinks tend to occur at 
periods and page turns (51). 

Other kinds of visual work are not 
so conveniently parcelled. MacPher- 
son (71) found that the blink rate, as 
compared to a control condition, 
went down most for counting rows of 
dots or for detecting aircraft silhou- 
ettes, somewhat less during reading, 
and least during the plotting of 
graphs. MacPherson concluded that 
the blink rate is inversely correlated 
with the ease of the task. But, since 
Clites (16) found the opposite rela- 
tionship in a nonvisual task situation, 
the effects of difficulty are probably 
obscured by the requirement of con- 
tinuous visual input. 

Since fatigue is one of the condi- 
tions in which muscular tension is dis- 
tributed, studies of blink rate in rela- 
tion to prolonged visual work are 
relevant. As one might expect in a 
situation where antagonistic processes 
operate, the results are variable. 
Hoffman (57), Carpenter (13), and 
Tinker (106) report increasing blink 
rates; Carmichael and Dearborn (12), 
Simonson and Brozek (91), and 
Brozek, Simonson, and Keys (11) 
find no impressive trends. Wood and 
Bitterman (114) point out a fact 
which accounts for most of the differ- 
ences: the blink rate does not change 
if the subject knows that this per- 
formance is being measured, 

Only the Carpenter data cannot be 
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handled by this hypothesis. They M 
understandable, however, if relate 
to observations made with the Tufts 
alertness indicator (110). This netii 
ment has been designed to provide 
automatic signals for human beings 
who might go to sleep under danger- 
ous circumstances. It measures c 
cular action potentials from Jus 
above the eye. The choice of site Me 
an empirical one, for it was foung 
that the activity of this muscle re 
flected the level of activity in other 
effectors. Why this should be so }§ 
evident from the present theory- d 
Travis and Kennedy (108) aoa 
that as action potentials from a 
eye decline, hand reaction times 
visual and auditory stimuli go en 
Similarly, Kennedy and Travis (6 i 
demonstrated that action potentia E 
and tracking performance are p 
lated. The same investigators (10 s 
found that the index varies with t i 
task, and significantly for the pro 
lem at hand, that it is high during 
simulated lookout performance th? 
requires a hand reaction. b- 
In the Carpenter study, the su?” 
jects were tested with the uem 
worth apparatus (70), which es^ FÉ. 
à key-pressing response each bet. 
pointer on a dial moves a double A 
instead of a single step. Thus hich 
penter’s situation is one in W dis 
more excitation is distributed to in£ 
eyelid mechanism than under rea ct 
conditions and the marked effe 
observed are to be expected. T 
Many factors must be conside 
by anyone who attempts to e 
blink rate as an index of genera f 
muscular tension. Neverthelezm re 
index has many advantages. vire 
are savings in cost and time pm 5 
for securing and analyzing dil 
and no equipment need be attac pe 
to the subject. Furthermore: 


h meas 
subject need not be aware that 


a —— 


dünn. ama 
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“ure i 
| sr pa are being taken, and so the 
e index is particularly adapt- 


able for H 
f use in clini * : 
situations. clinical experimental 


FACILITATION OF THE 
ISOLATED BLINK 


Th 
ed theory predicts that 
an effect nuscular tension should have 
the blink ella both the blink rate and 
is kind reflex. There are no data of 
and the s [ar as rate is concerned, 
1S far fro atus of the reflex problem 
Ported cw. clear. Freeman (37) re- 
tard that the eyelid reflex is facili- 
limbs za nsion induced in the lower 
tation T E (74) obtained facili- 
induced | inks to loud sounds by 
however hand activity. Courts (19), 
haad c found no facilitation by 
Ya nari blinks were elicited 
that Co of air. Peak (75) suggested 
to boca, ts’ responses were maxima 
Not fun with, that his subjects were 
s Fed relaxed, or that time inter- 
nes portani. Tye (MT) pi 
factors xperiments to control these 
Duffs of kei used both sounds and 
air for eliciting the blink. He 


Inter. 
Preted his data in support of 


OUrts, 


Hoy 
~OWever, it i 
acilitae: tt is probable that such 


tati 
experimen was a factor in a recent 
tdministe En Taylor (101). She 
£86 student toa population of col- 
vat anxi nts an inventory of ‘mani- 
link masc and then studied eye- 
Subjecte ee ne in two groups of 
ptit; osen from the tails of the 
b. Ueney ci She found that the 
neater in of conditioned blinks was 
Ona bie ge anxious than in the 
ne ~ Broup. 
Sus lt of anxiety is an 
hoi Spiona of muscular activity. 
of tema is evident in the 
aylor or the inventory use 
* 'This, together with the 
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fact that the eyeblink representation 
is strategically located, suggests that 
the Taylor effect is a change in reac- 
tion potential attributable to re- 
sponse interaction. Taylor reports in 
a footnote a fact that is absolutely, if 
not statistically, gratifying: of the 
four subjects discarded because their 
unconditioned blinks were too fre- 
quent, three were classified as anx- 
ious. 

The supposition that has been ad- 
vanced is strongly supported by data 
obtained by Ponder and Kennedy 
(78). They studied the blink rates 
of subjects who were excited or angry, 
and found that the interval between 
blinks was sharply reduced. But 
another observation of these investi- 
gators is even more relevant. They 
went to a court of law and counted 
the blinks of individuals who were 
giving testimony. These people 
blinked much more frequently during 
cross-examination—a situation which 
would make almost every one of us 
anxious. 

One final argument can be offered 
in support of the notion that Taylor's 


data represent an instance of inter- 
It follows from 


active facilitation. 
the present theory that conditioned 
discrimination should be more diffi- 
cult to develop in anxious subjects, 
for the facilitation should prolong 
the elicitation of a response that is 
being extinguished. This deduction 
has just been confirmed by Hilgard, 
Jones, and Kaplan (54). They used 
entory to obtain anxiety 
group of subjects. Subse- 
quently an eyel 
d to light, and then a condi- 


ditione light, € 
tioned discrimination was develope 
between two different positions of the 


conditioned stimulus. There was à 
significant positive correlation be- 
tween anxiety Scores and lack of dis- 


crimination. 
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In review, the theory that has 
just been developed attributes the 
interaction of simultaneous responses 
to a convergence of impulse patterns 
upon the motor pathways of the cen- 
tral nervous system. It is nothing 
more than a combination of classical 
concepts of spatial summation and 
modern information on details of 
organization within the motor sys- 
tem. 

The principal conclusion to be 
drawn from this analysis is that inter- 
active facilitation can alter the mag- 
nitude or latency of a response, but 
has no direct effect upon response 
selection. One corollary of this notion 
is that induced muscular tension 
affects rate of acquisition by pro- 
moting response elicitation, and not 
by altering correlative mechanisms. 

Interference with performance is 
held to result from a facilitation of 
“competing responses. A basis for 
differential recruitment of motor 
neurons is found in the spatial gra- 
dient of motor representation for 
each body part. Changes in the 
effects of induced muscular tension 
from facilitation to interference are 
assumed to be related to changes in 
the probability that increments in 
excitation will facilitate more appro- 
priate than inappropriate motor neu- 
rons. 

It has been pointed out that the 
change in distribution of muscular 
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tension during learning is invariably T 
one of focalization. From this it a ) 
concluded that the degree of natura 
tenseness varies in same way during 
learning as does the optimal degree 
of induced muscular tension. Since 4 
positive, as well as negative, role E 
be assigned to this tenseness, insti i 
tors in motor skills should abando 
the practice of stressing the value Of | 
relaxation. / 

A rationale has been developed for | 
the use of the blink rate as an 1m i 
of generalized muscular tensio", 
Variations in the rate are attribute 
to excitation distributed to the mo 
channel for the eyelid from neighbo 
ing channels for the head and he. 
Finally, it is suggested that sim! 3 
facilitation accounts for the results i- 
two recent studies of eyelid com 
tioning in anxious subjects. x 

For psychologists, the present EL 
gument is a molecular theory. We 1 
not assume that molecular conceP 
are better than any other kind, Es 
they seem to yield the most pars 
nious interpretation of the data E. 
discussion. We think that it has ve 
shown that molecular theory can her 
dict molar behavior and, furt E. 
more, that molecular theory 
indicate the minimum features 
any molar theory. For example: i 
the Hull system there are many E 
structs, but one seems to be oe, 
and required. If the present ps 
is correct, it could best be labe 
efferent neural interaction. 
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EI Rorschach's test. Vol. III. 
Yok. C in interpretation. New 
Pp m rune & Stratton, 1952. 
» Hi4-301. $5.50. 
e me has high standing among 
America * study the Rorschach in 
terest E of his steady in- 
n eire pe. the technique and 
Beds o communicate clearly his 
si E and theories. His new 
E rents his method of inter- 
Ore: P completely than be- 
training E who are using the test or 
Or the ci hers in it will find great use 
sions of s and intelligent discus- 
analyses oak and of four case 
Were “a ll four of these persons 
Patients = treatment, but represent 
Bit hes rom the community rather 
Eck em patients. For two cases 
Cases has xc om tests, and for all 
S atment. inical notes made during 
u 

Vo de RM. in Beck's state- 
Change in not represent à marked 
Insists y viewpoint. As always, he 
tion as ae regarding the examina- 
làvior a l ppportunity to sample be- 
Rdevice Pad production, not 
akes this d generating scores. He 
redgold crar by commenting that 
est, a d ith the Mare and Foal 
amie 4 make the same type of 
Nido. rr ade This point 
from A seem to cut the ground 
interpret er most of the talk about 
Would * pra of Rorschach per se; as 
E erpretin the recent report that in 
TOtocols g the adjustment shown 17 
Ao med a qualified psychologist 
Ould agre nothing about Rorschach 
i We ewiti trained Rorschachers 
emselyen 1 iey could agree wit 
. Beck, however, CON- 


D 
R Grant 
liability’ Q^ Ives, V., & RANZONI, Lh 
nd validity of judges' ratings of 


siders the Rorschach performance an 
unusually good source of revealing 
cues, and this book is an attempt to 
make those cues explicit for other 
testers. 

j The cues now employed differ 
little from those discussed in his 
earlier books. He elaborates more 
clearly than before and distinguishes, 
for instance, between the significance 
of a cue in patients and the inter- 
pretation of the same cue in superior 
nonpatients. Beck , has explored 
many new leads, such as the Levy- 
Zubin analysis of movement. He 
points out nuances in each type of 
response which should qualify the in- 
terpretation of the main scores. He 
does not reverse amy earlier inter- 
pretations. 

This in itself should suggest that 
the book is disappointing. We have 
now had thousands of research 
studies, some well conducted, which 
have failed to establish validity of 
interpretations commonly 
One would expect such evi- 
dence to be used in revising the in- 
terpretative scheme, or that positive 
evidence wou be advanced to 
demonstrate the validity of Beck's 
statements as to the equivalence of 
:or and personality struc- 
Beck does suggest that this 
r step, but many 
readers would prefer to find a psy- 
ition accompanied 
ded by, the reason for 


many 
made. 


by, or prece 
affirming 1t- i 

Beck discusses in a few pages Cur- 
h on the test. He criticizes 


rent researc 
for trying scoring 1n- 


some studies SCO 
novations instead of validating Ror- 
schach's Rorschach test. These in- 


on the Rorschach. Psychol. 
52, 66, No. 2 (Whole No. 334). 
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novations have, I think, rarely been 
sufficient to obscure the significance 
of positive or negative findings. 

His second criticism is more sub- 
stantial, that attempts to validate 
single signs or scores do not take into 
account the interactions between cues 
that an interpreter might use. It is 
apparent, however, that Beck in this 
book makes many statements about 
the significance of single scores, i.e., 
about main effects. While these in- 
terpretations would be qualified by 
added facts from other scores or 
qualitative features, such additions 
are embellishments to a main inter- 
pretation that he implies would be 
true more often than false in persons 
generally. 

We find Beck turning his back on 
research evidence in the way that is 
too common in the literature and in 
the conversation of clinicians, by 
saying, in effect, "Evidence or no 
evidence, these propositions have 
Clinical validity" (p. 43). In view of 
Beck's desire to make his operations 
‘public so that the Rorschach test 
will be a part of psychology rather 
than a cult, it is regrettable that he 
does not make his validation public. 
He does not see that so-called clinical 
validity is a type of private, or sub- 
jective, validity and hence not ac- 
ceptable save as a source of questions 
to be tested by research. 

The matter of color shock will serve 
to document this criticism. The 
literature now contains several studies 
which make it doubtful that color 
shock is truly color shock, or that it 
has the correlates claimed for it. 
Beck however treats color shock in 
the traditional manner, going further 
to regard color shock as evidence of 
anxiety regarding present tempta- 
tion, while shading expresses guilt re- 
garding past misdeeds. A rather 
attractive rationalization for this 
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position is offered. Beck then dis- 
misses the negative findings of ob- 
jective research on color shock by 
citing Siipola and others as if bs. 
work negated the other studies an 
supported his position.? An emily 
tion of the original will disclose tha 
their findings do not substantiate 
conventional procedures for measur- 
ing color shock. 

‘Before the Rorschach can hold i 
established position among those wag 
are deficient in the “wish to believe 
the interpretative statements suce 
as Beck presents must be accord 
panied by explicit evidence. Su 
evidence would not say (to quote d 
random), “This inability to react. j 
color is the mark of the person 1” 
sensitive to the world's exhilarating 
values" (p. 45). It would say, “Per 
sons who show no responses score" 
C, CF, or FC are judged to be emo 
tionally unresponsive by such-an i 
such criteria in x cases out of p 
hundred." Here is the crucial IM 
lem. Beck and others word stat 
ments as if generally true, althoups 
the context makes it clear that the ze 
terpretations are not true in 100 907 
out of 100. Hence the proposto is 
are not to be accepted as stated. 


ot 
approach to the Rorschach doe 
leave us with testable claims. hat 


Rorschach enthusiast can say "nis 
the truth is contained only in too 
many qualifications. But — re 
easily becomes an evasion e all 
sponsibility. If one tries to take 
the qualifications into account, res 
arrives at a unique pattern of $C no 
and cues for each record. One uen 
find a reasonable number of pets 
with this pattern, and therefore i 
not make the required assessme 

the statement's degree of corres 


OR 
? Sirota, E., Kunws, F., & Teen 
Measurement of the individual's ri 153-171: 


color in ink blots. J. Pers., 1950, 19, 


pon Ji 
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l ir p reality. To verify a propost- 
being i know its probability of 
a As the propositions be- 
vert Habe complex, they become un- 
deed = If the main effects are in- 
their oe in interpretation, it is 
reported, of validity which must be 
E eee stress on what Beck's 
= reflects my sense of pro- 
no but Beck's. He gives almost 
s sti issues, compared to 
Cie ce discussion of cases. 
Perhaps TNR can be evaluated, 
Would re y some other clinician who 
With his Port whether they agree 
are few V eine experience. There 
in md iie who can match Beck 
Which dep: or in the care with 
thought traces his own conscious 
test ix A reader might choose to 
Plausibilie statements in terms of 
Stands hi y. On this ground, Beck 
of ias de He gives a long train 
Pretation rs to support each inter- 
ij * rather than issuing it as 
idle He is painstakingly 
eing so critica specifics, while not 
udged e of his major premises. 
Crest rom the viewpoint of in- 
thia; nd the quality of Beck's 
S Sie oou personality, the book 
Poetic, 1 le. The book is frequently 
Style tha t is written with far more 
an n most of its contemporaries, 


d ma 
Criticizing Passages are quotable. In 
ae eaa ainis disinclination to 
ip "inis is ppronch, for instance: 
tet wa, cit for this kind of con- 
Taine s that he was not clinically 


€ can think in two dimen- 


To 
Self. 
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dog, 
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hundre 
man S 


onal; 1 ; 
the ality as an interaction of 


le 
en and perceptions within 
- Whether the Rorschach 
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is a dependable tool or not, a book 
like this affords an excellent basis for 
thinking about the extreme com- 
plexity of personality. It is a power- 
ful antidote for an oversimple view of 
personality as described by a few 
common traits or factors. The book 
will perform this service, even for 
many Rorschachers, by debunking 
naive interpretation of the psycho- 
gram or the single numerical score. 
In summary, the book appears to 
be a fine one for Rorschach users or 
students who plan to continue with 
the test. Beck has rich experience to 
report, and the fact that it is subjec- 
tive does not prevent its being useful 
to other interpreters. The book will 
not change the opinion of those who 
presently regard most claims for the 
Rorschach as rationalizations or 
statements of faith. The book will be 
of little assistance to the minority 
who regard the validity of the test as 
an open question which must be 
settled by determining which in- 
terpretations hold up in what pro- 
portion of cases. Beck has an ex- 
tensive research program in process, 
and it may be that his reports from 
them will belatedly give us reason to 


have confidence in the present book. 
LEE J. CRONBACH 


University of Illinois 
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$3.50. 
This book is largely a how-to-do-it 
f counseling procedures 1n 
f a student personnel 
Labeled self-adjustive 


manual o 
the setting o 
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counseling is increasing self-direction 
on the part of the client. High- 
lighted is a structured sequence of 
client-centered interviews preceded 
by a group-orientation session and 
culminating in a synthesis interview. 
Records, tests, and vocational in- 
formation are used when desired by 
the student. 

Although the approach is claimed 
to encompass educational, vocational, 
and personal problems of adjustment, 
the reader will find that major atten- 
tion is given to what might best be 
described as nondirective education- 
al-vocational guidance. Neither psy- 
chotherapy nor projective tests is 
mentioned. “If the counselor feels 
he is counseling a student with prob- 
lems too involved for his competen- 
cies, turning the student and his 
records over to the psychologist 
would be the safest action" (p. 106). 

Two chapters are devoted to dis- 
_ cussion of a control-group study de- 

signed to test the effectiveness of 
the self-adjustive approach vs. the 
traditional approach. Ratings of 
terminal evaluative interviews with 
regard to client satisfaction and feel- 
ings of self-direction favor the self- 
adjustive approach. Details such 
as number of cases are not provided. 

While this readable little book 
contains many helpful suggestions, 
references, and devices, it is obviously 
too nontechnical and practical to 
serve as a basic text in the graduate 
training of clinical psychologists. 
For a broader audience, the book 
should be very useful and have wide 
appeal. 

LEONARD S. KoGan 


Institute of Welfare Research, 
New York 
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This is another contribution to te 
growing literature in the field of on 
ture and personality. Kerr has p J 
ten a most interesting account of the 


effect of divergent culture upon the | 


formation of personality. On the one 
hand, the natives of Jamaica are oa 
pected to conform to the standa 
and ways of life set down by T 
English who have dominated d 
island for more than a century. 


= ives ^ 
the other hand, the Jamaican nativ® — 


have their own culture which is oft 
at odds with that imposed by f 
British. n- 
Kerr defines personality ''as a co 3 
stellation of roles which the indiv! 
ual learns to play s 
ditions" (p. 196). The basic difficult 
with the native arises because d 
roles which he is expected to play 4 É 
defined variously from the two a 
tures to which he is exposed. AM? a 
the many difficulties which the T 
maican faces in this world are lof 
of all the prejudices related to C 
and class. i 
There is essentially a three- 
class system in the island. ant 
bottom are the great mass of peas 1 
and farm and city workers, we the 
whom are definitely Negroid. A nade 
second level is the middle class es 
up of business groups, some Prave 
sionals, and individuals who 
made a success of farming. 
top is the social elite compo?" 
higher officials, plantation oe ^ 
and other people of mater fot 
stance and traditionally high 2 ;tled 
standing. The chapter © t how 
"Class and Color" points or pate 
the attitudes toward color play ularlY 
at all class levels but part ^w ro 
with people who have pri 5 
blood but who are trying to ™ arent!) 
ward in the social strata. APP i t0 
the individual tends to "° social 
color in terms of any dm wil 
constellation. “One day a Per? 


evel 


ij 


| 


b 


under given con- | 


At the l 
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eae and anti-white, yet when 
ate constellation is involved he 
im feel with fears and dis- 
CM k of people darker than 
i * Is as if,in some constella- 
Ent e almost white man with 
LUN Es s, in others he is the dark 
96). ting white domination" (p. 


AUR 
EE. divergent cultures and what 
rought out ne individual are nicely 
educational in the discussion of the 
ildren à program. The native 
Orrowed Ps exposed to a curriculum 
Tesult the co Great Britain. As a 
“main! € content of the courses is 
facts ace ncerned with issues and 
relation” t cannot possibly have any 
OF exam, u the pupils’ everyday life. 
of plants rm they learn the botany 
OF ever that they have never seen, 
Parts of will see, and the history of 
lutely n the world that have abso- 
Other x meaning to them. On the 
a ae their own local history 
Com. os on their own habitat 
Wit Pletely neglected. 
of the reference to the development 
Wealth e rsonality, Kerr provides a 
ateria] interesting and informative 
ue aneou he points out that the 
pm i S extroverted character- 
Bives arly childhood gradually 


; Way ARE: 
Patter Y to a rigid and introverted 


a ound j 
uulthog und in adolescence and in 


à Bo be wells of spontaneous 
*Teation end to be dried up, the 
Wa. E life of the children, par- 
nil, on the school, is prac- 
tend t the adolescent and the 
T ithdraw develop an apathetic 
ope type of behavior. 
Ro ations of mother and 
n es ined and the important 
Drac ter is Eater is described. 
ees 4 amiliar with the magical 
Vise Ssociated with childbirth, 
thei, gical € event, and carries out 
Eu, uas which are deep in 
Kerr believes that the 


„Tole "le 
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place of the grandmother is a more or 
less natural consequence of the 
mother-oriented family in Jamaica. 
The function of the father is often 
rather tenuous, especially in the 
peasant class. A high proportion of 
these couples are not legally married 
and the husband and father often 
plays a quite incidental role in child 
care and discipline. 

As might be expected, there is a 
considerable fantasy life among these 
people but, with few exceptions, it is 
not directed into creative activity. 
Rather, it runs off into supersitition, 
magic, and a great concern for re- 
ligious emotionalism. There are out- 
breaks into trancelike states; there 
is much interest in religious revival- 
ism, and occasionally there is an out- 
right outbreak of violence. Another 
interesting feature of the fantasy life 
of the native is the rich verbiage to 
which he is addicted. Apparently 
this is an aspect of Negro culture 
everywhere, although no one has ever 
adequately explained it. 

Another possible factor in this 
situation which is mentioned but not 
explored by the author concerns the 
high incidence of malaria and hook- 
worm among these people. We know 
that apathetic behavior and a low 
level of energy expenditure follow 
from the recurrence and persistence 
of these two diseases. It seems to the 
reviewer that we might have here an 
interesting interplay of constitutional 
a conflicting culture. 
people were living in 
a more or less unified culture, the 
aria and hookworm 
might be evident, but their effects 
on the personality might be different. 
This hypothesis could be tested by 
some cross-cultural comparisons. 

Finally, a wor bout 
the methodology of this study. The 
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large number of people of all classes 
and kept protocols of such inter- 
views. In addition she gave a number 
of projective tests to children and to 
a few adults. The projective tech- 
niques used were the Rorschach, the 
Lowenfeld Mosaic test, drawings, 
and a projective test devised espe- 
cially by the author for Negro chil- 
dren. In general, the results of the 
tests confirmed the findings from the 
interviews. 

The author closes her comments 
on the relationship between field 
work and the test results in words 
which serve as a summary statement 
of this book. “In general the tensions 
caused by economic frustration, color 
prejudice, wrong methods in educa- 
tion, produce social conditions of in- 
security, both economic and psycho- 
logical, of doubt over role functions 
and of encouragement of magical be- 
liefs. These conditions in turn pro- 
duce a basic personality of an uninte- 
grated type" (p. 193). 

KIMBALL YOUNG 

Northwestern University 


PIAGET, JEAN. Play, dreams and imi- 
tation in childhood. (Trans. by 
C. Gattegno and F. M. Hodgson.) 
New York: Norton, 1951. Pp. 
ix4-296. $5.00. 


The current work by Piaget is 
another stimulating and provocative 
contribution to the literature on the 
development of children's thinking. 
In this well-translated volume, Piaget 
has as his basic goal an explanation 
of the evolution of "representative 
activity," which is "characterized 
by the fact that it goes beyond the 
present, extending the field of adapta- 
tion both in space and in time" (p. 
273). Such an activity is essential in 
reflective thought as well as in oper- 
ational thought. 


Two theses are presented by Piaget 
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in the book: (a) the transition from 
rudimentary, primitive, and situa 
tional assimilation of experience t 
the operational and reflective adap 
tation of experience can be studie 
by the analysis of imitative behavio 
and play activity of the child E 
very early months of the life; ses 
(b) various forms of mental activit 
—imitation, symbolic activity; a 
cognitive representation—are inte 
acting. x 
Underlying his analysis is th f 
sumption that two fundamental ze 
esses operate in development: ass! 
lation and accommodation. Asai 
lation refers to the idea that i 
new external element ever gives n 
to perceptive, motor or intellig | 
adaptation without being relate 0 
earlier activities" (footnote, P- 
Accommodation refers to the ac? 
tion to the demands of reality... 
virtue of both these processes e at 
dividual evolves schemas, whic e 
considered by Piaget as elemen". 
structures in the psychologic® | 
of the individual. New experienci 
the organism are brought into ath 
schemas by the assimilation = im 
accommodation processes. di all 
lation and accommodation gr abe 
achieve equilibrium in the je jeve 
growth, since equilibrium 1$ ach 
at the completion of growth- jo 
With such an over-all cone 
as a guide for analysis, W Es gi 
dynamic in nature, Piaget proce ep! 
show how imitation, play, 2? iste’ 
sentative activity evolve. ^ fir 
with his previous writings: ntati 
here an evolutionary last f 
with rough age groupings fopme 
the various stages of devei rand 
Incidentally, the same [pec i. 
are given as in previous ks "ear bi 
seven seems again a crucia ia fin 
the beginnings of certain bae wel" 
stages of growth and eT activi" 
the beginnings of adult-like 
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ee et section of the book he 
sresents imitative behavior. He 
tion of pea from the observa- 
Be A wn children as data. 
‘text at va ols are presented in the 
‘of his peta | length as illustrative 
| Points, Heck facts and theoretical 
lows throug! hows that imitation fol- 
mitation rote SIX stages until "true" 
"Ress of elt which is a conscious- 
ion ear. as well as an imita- 
E: dle ed by the intelligence as 
^ "ollowi s. di 
‘play, are this is a discussion of 
nues the same type of data 
‘tion is give, A theoretical consider- 
, and Cena using the assimilation 
p asic TU a ation principles as 
à escrib d tages of play behavior 
[Purely ^g ed, which proceed from a 
Which , "nctional stage 
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and 

j| the 

Y ty 
M 
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as primarily ego- 
He also discusses 
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€ *9 Seer 
f Onscio 1 in dreams, play, and 
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ang; the 
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infanp echanism of repression, 


Joy, anti 
e en . 
P. in, Ver, » ee His argument, 
t ao iSEFüCÉive in that he 

a of the Freudian 
a repressions, and the 
ith his own explana- 
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treatment of representative activity 
— cognitive representations —and 
shows the steps in development from 
the sensory-motor schemas to con- 
ceptual schemas. A step-by-step 
evolution is attempted. 

The observations notwithstanding, 
this book seems to be largely specu- 
lative. It is packed full of provoca- 
tive ideas and challenges, and cer- 
tainly Piaget has fearlessly explored 
an area of great import. Some general 
limitations are apparent. There is 
little reference to current American 
or British research relevant to the 
area of play and symbolism. For 
example, there is no reference to 
modern theorizing and research in ego 
psychology and the relevant contri- 
butions from play therapy. Second, 
the speculative nature of the book 
limits its translation into testable 
hypotheses for replication or in some 
instances even additional data gath- 
ering by other psychologists. Third, 
the evidence presented by Piaget 
leaves much to be desired in terms of 
rigor, objectivity, and at times de- 
tail. Finally, the style is heavy, repe- 
titious and even esoteric, which taxes 
the reader's comprehension and in- 
terest. Nevertheless this book offers 
a contribution to a vital area, the 
development of thought, which is in 
desperate need of investigating and 
has been too long neglected by Amert- 
can psychologists. Piaget has cer- 


tainly trodden with a heavy step 
any of us have feared to 


where m 
venture. 
IRVING SIGEL 
Merrill-Palmer School, Detroit 


CATTELL, RavwoND B. Facior anal- 
ysis. An introduction. and manual 
for the psychologist and social 
scientist. New York: Harper, 1952. 
Pp. xiii +462. $6.00. 

In his preface Cattell states that 
this book has been written to meet 
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the needs of (1) the general student 
who wishes to learn what factor 
analysis is about, (2) the instructor 
who wants a textbook in factor 
analysis as part of a course in sta- 
tistics, and (3) the research worker in 
this field. There are, to be sure, 
several excellent books on the subject 
of factor analysis but the author feels 
that they are too advanced mathe- 
matically or too specialized for gener- 
ral use. 

The book is divided into three 
parts. Part I deals with the general 
theory of factor analysis and its 
application as a scientific method. 
Factorization is represented as valua- 
ble in a preliminary clearing of the 
ground and as useful also in pro- 
viding a better understanding of the 
variables which emerge from an ex- 
periment. Ways in which factors 
may be obtained from a matrix of 
correlations and the purpose and 
necessity for rotation are presented 
with emphasis upon the meaning of 
factor loadings. The thesis is de- 
veloped that factors may be thought 
of as source traits when simple struc- 
ture has been established. In addi- 
tion to the usual procedures in which 
factors are obtained from the inter- 
'correlations of tests (called R tech- 
nique) or from the correlation of per- 
sons (called Q technique), Cattell 
introduces two new methods, the O 
and P techniques. In the P technique 
factors are determined from the cor- 
relations of test scores achieved by 
the same person over a period of 
time. When the time periods instead 
of the tests are correlated we have 
the O technique. In this terminology 
of matrix algebra O is the transpose 
of P. Both of these methods should 
be useful in studying trends over a 
period of time. 

Considerable attention is given to 
the need for oblique factors in Part 
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II, and methods are provided for 
extraction of orthogonal and obliqu 
factors by the centroid method 
Cattell does not overlook other facte; 
methods, but he places. the mally 
emphasis upon the centroid as E 
the most flexible and generally use! 
In this judgment the reviewer oe 
curs. The final section of the boo 
concerned with various proble 
which arise in the factorization | 
measurements of ability as well as j 
ersonality. E od 
E Cattell - met his third objecti“? 
namely, that of preparing 4 d 
book for research workers, be E 
than his first two. The difficulty P 
of the book is not adapted tege 
non-mathematically trained stuc ad 
It is doubtful whether the beg g 
can read profitably beyond the uat 
two chapters, and most one b 
students in psychology will m 
stand very little of Part II unte? 
is preceded by a review of ana 
geometry and matrix algebra. j 
problem of rotation as pressi dis 
Chapter 12 is unnecessar! Yi e 
cursive; and the student 1s no à 
to get from Chapter 13 a clen 
of the real need for and Mei aj 
oblique factors. While Catia yd 
clarified the distinction bete" (at 
erence axes and factors, his [usi 
ment is hampered by à pe. i 
terminology. Rules laid ae gi 
carrying out a technique are ake t 
ficiently well illustrated to Pi exa 
rules readily applicable. AS flowe ! 
ple, the procedures to be fo cent, 
making a multiple grouP get do" 
analysis (pp. 178-184) are ; and 
without illustration in 11 steP 
supplementary notes. 
This book is a real con 
the literature of factor an? serio 
should be read by everyone y, ft 
interested in research Jn t-cut p 
The final chapter on shor 1 
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ed i i 
RU will be especially valuable 
d ee worker. A feature of 
UM 4 its sprightly style, occa- 
a refreshed with a touch of 
. _ Henry E. GARRETT 
Columbia. University 


VaL 
ote L., & MATHEWS, 
a - Ww. New means of study- 
ois ad blindness and normal 
Califor or vision. University of 
aH nia Publications in Psy- 
AM Vol. 7, No. 1. Berkeley: 
i r. of California Press, 1952. 
1v-F172. $2.50. 


In W: 
RE and Mathews’ lively, un- 
raph on and iconoclastic mono- 
shows a color blindness, Figure 1 
“sponse schematic set of chromatic 
Ponent E es for the three-com- 
Offer, adea color vision. It is 
; Eran aoe to the legend, 
Ot an ex aid to the reader who is 
none, Pert in the field." Let the 
Sow beware. The 
sions includes detailed dis- 
rise a p eeveral theoretical issues 
T tations experiments and inter- 
ork, developed later in the 
the"8-Helmhe a modification of the 
Tas mone oltz three-component 
5 elled ¢ which the authors have 


piter E iex ART 

tegye Station xcess hypothesis’ ; an 

dey ct of protanopia as a 
Or “loss” 


la, ranopi system and 
‘en b as a fusion or '"'col- 
tud ir an eclectic idea pre- 
tog, O2 of pears ago by Pitt; a dis- 
ig On ty € genetics of the more 
tto Y and Pes of color blindness; a 
"Optie © Critical evaluation of the 
Phenomenon known. as 
a * e which leads 
NEN at it re reject the orthodox 
Vel “ular pi sults from absorption 
Atopy Tea -e pent; and finally the 
lc Max, presented that the 
Well pattern is due ex- 
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clusively to the nonuniform distri- 
bution of redness, greenness, and 
blueness receptors in the fovea. 

The experimental portion of the 
monograph describes a battery of 
four “tests” applied in the analysis of 
color vision and its defects: the filter 
anomaloscope, the so-called “3-light 
test” (a simplified means for making 
gross luminosity measurements), neu- 
tral point determinations, and the 
use of a purple dichromic filter for 
eliciting the Maxwell spot phe- 
nomenon. The latter, which con- 
stitutes an entoptic demonstration of 
the receptor-type distribution pat- 
tern (RDP), is reported to be char- 
acteristically different in protanoids 
as compared with normals, .and 
completely absent in deuteranoids. 
The third and final portion of the 
book summarizes the results of the 
differential diagnoses provided by 
these tests and offers detailed case 
analyses which are heavily inter- 
larded ` with genetic interpretation 
and speculation. 

At a time when conformity domi- 
] and intellectual 


nates the socia 
climate it is refreshing to find long 


accepted views and assumptions vig- 
orously challenged. Furthermore, 
the authors strictures about the 


indiscriminate and improper use of 
macular pigmentation as an explana- 
tory concept are very much in order, 
and their claim that the RDP and 
neutral point determinations can 
serve as the basis for making 2 clear- 
sis between protanopes 
hould stimulate 


these lines. 
tely, the text sometimes 


retation tO support. th 
b ing this work, more- 


bias. 
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For example, why should we believe 
that "When a protanope (or a deuter- 
anope either, for that matter) calls 
something blue, one can 'take his 
word' for it. He is experiencing 
blue" (p. 87) when we have been 
told on page 6 that “to take the 
protanope's word for it...that the 
long-wave hue he calls yellow is the 
normal's yellow experience, is like 


asking a congenitally deaf man- 


whether Brahm's Fourth or Bee- 
thoven's Third is the greater sym- 
phony." If we accept the conclusion 
that "Nothing is found to conflict 
with the supposition that the basis 
of each of the hereditary types of 
color blindness is retinal and recep- 
toral" (p. 156), are we to discount 
the subject who is diagnosed as “a 
victim of central protanopia" (p. 130, 
theiritalics)? If we accept as valid 
the conclusion that "Besides stand- 
ard (loss) protanopia, and central 
protanopia (in an occasional hetero- 
zygote), collapse protanopia appar- 
ently exists" (p. 162, their italics), 
aren't we stretching beyond useful 
recognition the basic explanatory 
dichotomy which Says protanopia 
— loss, deuteranopia — collapse? If 
we are told (pp. 31-32), with respect 
to the size of the rod-free area, that 
“The most recent and best values 
today are those of Rochon-Duvi- 
gneaud (1943)" (30’10 40^), are we to 
ignore the fact that Rochan-Duvi- 
gneaud's 1943 text refers only to 
` measurements originally reported by 
him in 1907, and that Polyak's 
authoritative modern research, which 
is not even mentioned by Walls and 
Mathews, gives a conflicting value 
of 1°40’? When we read “No con- 
ceivable amount of macula pigment 
could possibly change the hue of a 
monochromatic light for anyone, be 
he tetartanopic, normal, or what- 
ever” (p. 42), are we to deny the 


BOOK REVIEWS 


existence of the Bezold-Brücke i 
shift with change in intensity? 1 
Walls and Mathews seek to reconci 
Ahlenstiel’s conflicting data w! 
their own by gratuitously S 
that nearly all of Ahlenstiel's 94 col? 
defectives were protanoid (p. uw 
that his normal group must ^to 
included many deuteranomals 4 
36), should we grant these asena 
tions on pure faith? If, for an d 
server like Ba. L., who "can b 
out no RDP at all," we are od 
the conclusion (p. 131) that «al 
does have an objective, re: 
receptor-type distribution pat jk 
like her twin's, or more likely | he 
their mothers’ ...” but that E 
has no basis for perceiving it en que 
tically,” -what real diagnostic vê m 
does the entoptic receptor distr! 
tion pattern retain? 

This jungle of fact and. 
indeed stimulating but it is cle 
for the specialist. 


ancy [| 
fa arly 


Leo M. Hurvic# 
Eastman Kodak Company 
Jog" 


BERRIEN, F. K. Practical psyche igm 
(Rev. Ed.) New York: Macm 
1952. Pp. xv+640. $5.00. 


What is practical psychology P 
practical psychology? Whee 1 
practical itself mean? Dr. penali 
answers the first question by ! ext 
cation in what he includesin the ma 
Answers to the latter two b" 
remain unanswered. In P" sele” 
Psychology the author É n d afr 
tively what others have ca t til 
plied psychology, and what ^g 


earlier, was subsumed under pr 
label of psychotechnology: ook 
Berrien has organized n ict 
around five major areas pre io 
problems of adjustment, que n 
psychology, applications to add 5 
ers and advertising, crime, 4 d 1 


an 
sonal problems. The first 
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i "M 
ok, cee D single part of the 
covering iat the two chapters 
Rotational! hon problems, one on 
effective vii even and the other on 
TOE be ou alane and writing, would 
cha place if added to such 
pters as study efficiency 

E sul aoa and mental 
ments in | guidance, and adjust- 
among ^ aet life—these latter being 
part, hose comprising the first 

| Turni 
fures or d to specifics, the good fea- 
Ones drea text are many; the bad 
S done ively few. Dr. Berrien 
and partes splendid job of collating 
9n Work LL empirical findings 
Pha ee and accidents, on 
Ing, RM research in advertis- 
Cholog on the general area of psy- 
terg a rs to crime. All chap- 
eria] nh relevant illustrative 
ent, the : he undergraduate stu- 
ad e gre intended consumer, will 
Sing at benefit from a careful 
of Mp translation into practice 
and tort € finds on "how to study” 
ho of mental health." 
Set e g A wh side, the most per- 
Cussi E is the failure to 
i Ssion of ical matrix for the dis- 
1 th. each topic. For exam le 
c apter on P GF e pir 
ieus PUsine | training in industry 
SS Ss, virtually all the dis- 


Thee) gr 
tration P-Shared goals, or Maier’s 
t — AES is given within 
ers the specific find- 
m with regard to what 
ium get out of their 
Cas the book is replete 
and “how,” but relative- 
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ly sparse on "why." Patently, con- 
tent and methodology in our rapidly 
expanding field are more subject to 
obsolescence in the light of new find- 
ings than the underlying why of be- 
havior. 

The book represents a major re- 
vision of the pre-World War II edi- 
tion. The changes comprise rewriting 
and expansion, rather than thorough 
coverage of the more recent literature. 
While current citations occur, they 
are far outnumbered by early refer- 
ences. The author has turned out à 
readable, teachable book, which 
should be useful at the undergraduate 
level if curriculum organization in- 
cludes a survey-type course in ap- 
plied psychology. It will be in com- 
petition with the similar works of 
Burtt, Hepner, Husband, and others. 

W. J. E. Crissy 


Queens College 


ViNACKE, W. EDGAR. The psychology 
of thinking. New York: McGraw- 
Hill, 1952. Pp. vii +392. $5.50. 


Although psychologists have long 
been concerned with the psychology 
of thinking, we find in the literature 
little systematic presentation and 

f the over-all problems 


text in this area should be of great 


interest. Unfortunately, 
here little more than a survey o 
literature. The author at the outset 
oints out that he "has not been 
guided by preference for any partic- 
ular species of theory (p. vii). This 
becomes only too apparent when in 
the body of the book we find him 
using constructs from opposing points 
d unsuccessfully trying to 


of view an Í 
ile them. This makes of course 


text books. 


ical of many of our ks. 
n of thinking 


definitior 
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is never offered by the author. In 
the introductory chapter he offers 
Warren's definition with some analy- 
sis and criticism, but does not clearly 
commit himself regarding its accept- 
ability. Throughout the book, there 
are various statements which might 
be considered definitions of thinking, 
and which presumably represent the 
author's view. First, ""Thinking is 
the use or reorganization or applica- 
tion of what has been learned" (p. 
42); next, itis... manipulation of 
the environment wholly or partially 
without overt activity... there is 
always some symbolic activity" (p. 
58); and also, “Thinking serves in 
the adjustment of the organism to its 
environment, both internal and ex- 
ternal” (p. 6). The book's organiza- 
tion and the author's justification for 
it do allow us to gather something of 
Vinacke's concept of the psychology 
of thinking. He distinguishes first 
of all between reasoning and imag- 
ination as two kinds of thinking, the 
former being more related to the 
external world and more controlled, 
the latter less so. Second, all thinking 
is personalized and shaped by selec- 
tive and regulatory systems which are 
established through learning. These 
Systems include concepts, attitudes, 
sets, traits, and motives, Finally he 
accepts the field theory interpretation 
of mental activity ' .. as occurring 
in the midst of a complex pattern 
of nervous activity” (p. 5). The larg- 
er divisions of the book contain a 
section on Reasoning, another on 
Imagination, and a third on Person- 
alizing Functions of Thought. The 
subdivisions include chapters on con- 


cept formation, logical thinking, 
transfer, problem-solving, autistic 
thinking, creative activity, and in- 


ternalization of experience, 
In the chapter on the mechanism 
of thinking the author subscribes to 
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the motor theory of thinking, i 
ing Watson’s view as one acc A 
to him with only slight modificat 
He says, "Thinking consists in y 
reactivation of past experience 
means of the implicit actin 
the muscles originally inven A 
that experience” (p. 69). As evident 
Al 


It 


for this theory he offers the work 
Jacobson and Max and others ds 
have reported that action pote th 
can be obtained in the parte i 
body about which the subi t 
instructed to think. He does id 
nize the possible criticism they ti 
evidence does not prove tha 
movements are essential to a 
thought but may only be accomp' his 
ing phenomena. In rejectine™ cè 
interpretation, he offers the evi he 
which Jacobson reported, o an 
basis of one case, that a man wi git 
amputated limb could not rra 
or think of activities in that ee 
There is since the work of Jaco han 
however, considerable work on P gue 
tom limb phenomena which tatio 
against the author's interpret? com 
The eclecticism and resulting ^j 
fusion are most profound D n 
chapters on problem-solving: oce. 
fer, and the internalization Pr ie, 
In discussing transfer and retro earth 
inhibition he offers Katona's "d arc? 
as a valuable contribution in t ud ol 
of transfer, particularly beer a of 
Katona's emphasis on the.” ex! 
understanding and meaning. ;orist 
he offers a number of bela M [rol 
notions about transfer an ith ah” 
active inhibition, and then et e 
parent enthusiasm devotes 6 ca 
tion to the gestalt concept roce” A 
systems and the forgetting Pere Py 
He then concludes that 
however, no real conflict pl art. 
more static interference we er the | 
the dynamic, field view., Ra WE | 
complement each other” (p- 


c! 
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foo 
eee on the same page states that 
thé 2 cm agreement between 
PA mereri and field theories 
A e. pretation of the forgetting 
En Vinacke states in the sec- 
T B pa of experience 
Sall the itioning. forms the basis 
At the E training of the infant. 
it is Emus he points out that 
eaming b to explain “long-term” 
rather = y conditioning, as it is 
COR ie and subject to extinc- 
M bam _then sets the 
ing ehane which other learn- 
eine " take: such as “symbolic 
Over or dedi a is over. How they take 
00 clear. F ley are learned is never 
earlier in à urthermore, a discussion 
recentering ay book of the need for 
l Me and re-organizing in prob- 
Oncileq it situations is never rec- 
loning. E the concept of condi- 
he does E the end of one chapter 
Vocative ave the reader with a pro- 
question in this connection: 


(p. 15 generalization gra- 
aid D In general then, it 
of vie that if Vinacke has a 
into xa which actually does 
$; he has armony the concepts he 

thi espite eer stated it explicitly. 
i book p. of the above criticisms, 
has much of positive value 
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Doin 
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Use. 


Offer 
al quatel The objections to an in- 
; t a : developed and organized 
om «| View should not take away 


Its E 
i 3 cpi value in the class- 
ang does co very well written book, 
lite, lather ntain a well-organize 
es ature CE cum survey of the 
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ch “Tdeas, Imagery and 
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thought appears to be the best. 
IRENE R. PIERCE 


Wellesley College 


AusuBEL, Davin P. Ego development 
and the personality disorders. New 
York: Grune & Stratton, 1952. Pp. 
xi+564. $10.00. 


Ausubel's first purpose, presuma- 
bly, is to construct a comprehensive 
nonpsychoanalytic theory of per- 
sonality and of the personality dis- 
orders. To this reviewer, his theory 
is "comprehensive" as a listing of the 
current and standard criticisms of 
Freud, and “nonpsychoanalytic”’ in 
rejecting id and superego. That is, 
his original contribution to theory is 
a questionable modification of what 
Freud called “mental topography.” 

However, he does cover a wide 
selection of the criticisms directed at 
psychoanalytic theory. He reformu- 
lates, redefines, rephrases, and rean- 
notates in the light of recent knowl- 
edge. His suggestions are often 
sound and may make the psycho- 
analytic model more meaningful to 
psychologists and more amenable to 
objective research. Also, his analysis 
of "identification" —a major feature 
of the book—is thought-provoking, 
in his specific develop- 


especially 
ments. ^ 

In regard to topography (id-ego- 
superego), Freud said: “Jt must not 


d that these very general 
itions upon which 
nalysis depends.” 
Apparently Freud saw his rough 
mapping 9 "the "mental apparatus 
only as 8 crude model or analogy: 
convenient for communicating cer- 
tain ideas. ‘Ausubel offers an alternate 
model, largely in terms of ego de- 
velopment. In other respects, | 


theory 19 8 


For example, ects 
use of the term “instinct and to his 


be suppose 
ideas are presuppos 
the work of psychoa 
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pansexual emphasis. However, his 
revisions in such details, while ex- 
tensive and familiar, fail to effect any 
essential change in the psychoana- 
lytic model. 

In contrast to Freud, Ausubel 
would put less emphasis on id-ego 
conflict and, perhaps more important, 
less emphasis on conscious-uncon- 
scious conflict. In contrast to Mowrer, 
he would put less emphasis on ego- 
superego conflict. He reduces per- 
sonality dynamics to intra-ego con- 
flict. He would have us see conflict 
and psychodynamics largely in terms 
of difficulties arising in various stages 
of ego development. Tendencies 
which are appropriate to one stage of 
ego development must be abandoned 
or modified for wholesome develop- 
ment in later stages. If the abandon- 
ment or modification is not satis- 
factorily accomplished, the residual 
tendencies—no longer appropriate— 
lead to both internal and external 
difficulties in adjustment. The de- 
gree of consciousness or unconscious- 
ness is less important than Freud 
supposed. In general, instead of 
id-ego-superego disagreements, he 
sees less precisely labelled stages of 
ego development (never reified !) 
bargaining, conflicting, and com- 
promising. 

In dealing with Freud’s topogra- 
phy, Ausubel’s approach may be 
illustrated by his treatment of the id. 
Instead of the id, he uses such terms 
as (1) visceral needs, (2) regal omnip- 
otence, and (3) hedonistic urges, 
The strength of visceral needs is 
related to body type; Sheldon’s 
viscerotonic endomorph may have 
stronger needs than the ectomorph. 
Presumably much of what the ana- 
lysts see as id may be explained in 
terms of the impatient "regal omnip- 
otence" of very early infancy, 
which develops more or less univer- 
sally because the parent does every- 
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thing for the newborn child. How- 
ever, this unreasonable expectation 
of quick gratifications is best un 
stood as an early aspect of a 
development. Hedonistic urges cov! 
in general the early and --— 
tendency to short term goals 2 
immediate gratifications. This we. 
ency is partly axiomatic and par 4 
a learned pattern of early stage E 
development. The analysts’ id E 
cept contaminates this tendeni 
with other, misleading implicatio 
(instinct, sexuality). He 
Ausubel's focus is the ego. d 
might have advanced theory fur i 
if he had abandoned ego as well wi 
and superego. To him the ego 1$ ES 
the person, it is an identifiable eit 
Straction "referring to the inte” 
related set of experiences, pei 
tions, attitudes, motives and va E 
which revolve about the awarer 
of self.” If he had dealt with th 
individual functioning unit, thepa 
son, as his focus (in a present anti 2 
ment and specific culture, m 
given heredity and personal pce i 
etc.), he might have gone wed : 
pulling together advances in pe oes 
ality theory. However, while he is 
see the individual at times, 
usually dealing with ego as eg M 
artificial abstraction represes a 
only one aspect of the person ? 
unit. a 
The ambitious attempt, the ren 
tive success with which he iae e 
varied contributions to his p e 
and the occasional originality 1% y 
velopment of details make a 
of interest to the sophisticate tant 
with time to read it. More impo ake 
Ausubel may be expected Ta 
further significant contributi 


: in the future. 
personality theory or M. HAMLIN 


her 
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M DAVENPORT. The prenatal 
“A 4 hing ite Kansas: Univer. 
tee re 
ARTT on 1952. Pp. 
2 oe volume is based on the 
venit ecturen delivered at the 
Bis af "e at Kansas. Its author is 
Sorte: en s most distinguished 
iet S i students of the develop- 
Erud ehavior. He summarizes 
ian " growth of activity in infra- 
of fetal ke ie and the sequence 
anil ae ctivity in human embryos 
Ülfanition 4; He gives special con- 
E ins Ae the neural basis of the 
Á W hich he describes. 
Work ioci os own experimental 
at the bet him to the conclusion 
cluding E havior of vertebrates, in- 
extrocepti P has its beginning in 
xternal cs initiated responses. 
: own, ein it is further 
SPonses in ases a succession of re- 
isms ua. NE vertebrate organ- 
general, | are basically similar. In 
chavigr he favors the view that 
More ses individuated out of a 
eing the ral matrix rather than 
: Ore sim de Hn of previously 
XDerimen e reactions. All relevant 
Viewed fe work is carefully re- 
lem, Es connection with this prob- 
at mee attention is given to 
indle, of view of Coghill and 
Ook á 
Who ES is notable among those 
Hg ie MEE the early develop- 
?ehavior because of his care- 
he “scription f s à 5 
C has used of the stimuli which 
bi, ichael’e In his discussion of 
muli S work reference to the 


i : 
ictal, Ee is also given in some 
hee the be fact that Carmichael 
wan jud of von Frey in cali- 
Bat both , in units of tension in 
eye idere d „pressure and radius are 
boi i is not mentioned, how- 
beat i S may seem to be a small 
tfo t an agreem 
ent upon the 


of tactile stimuli to be used 
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in behavior work is not without 
importance. 

The role of the endocrine organs in 
fetal life is considered. An interesting 
diagram recently developed by 
Humphrey is given of the probable 
reflex pathway for contralateral neck 
and upper-trunk reflexes in the hu- 
man embryo. 

The author has performed a service 
for all students of behavior, and 
especially for psychologists, in bring- 
ing together in a clear and concise 
manner much of the scientific ma- 
terial which bears on the origin and 
development of behavior. The re- 
viewer feels that the present volume 
should be in every psychologist's 
library. 

LEONARD CARMICHAEL 


Tufts College 


Mreesett, W. H., & Hanson, G. 
Psychology of adjustment. New 
York: Van Nostrand, 1952. Pp. 
ix +406. $4.50. 

This is a text designed for those 
courses which are growing in popu- 
larity and titled variously, but often 
called Personal Adjustment or Men- 
tal Hygiene. The expansion of these 
courses can probably be attributed 
largely to students' demands for 
assistance in understanding them- 
selves and directing their lives, and 
to the growth in colleges of group 
approaches to personal guidance. In * 
evaluating the recent texts 1n this 
area several factors must be con- 
sidered: introductory psychology 
texts are expanding the content de- 
voted to personal adjustment; there 
is a growing literature on individual 
and group therapy and on student- 
centered teaching, which has a very 
direct bearing on this psychological 
self-help project; moreover, psychol- 
ogists as scientists have turned a 
properly critical eye on the handling 
of this relatively new service; last, 
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it seems that we are in the midst of a 
transition in our goals and methods 
of teaching this kind of material. 

It appears then that the task of 
writing a personal adjustment text 
today is a difficult one. A new text in 
this area should be expected to make 
a contribution on the subject beyond 
that offered by the best introductory 
volumes. It should lend itself to 
newer methods of student-centered 
teaching by making good didactic 
treatment Secondary to planned stim- 
uli for self-discovery and personal 
development. 


flicts, and a gradual substitution by 
him of effective outlets for his self- 
defeating habits and attitudes. 
Where can the Mikesell and Han- 
son text be placed in respect to these 
difficult goals? The table of contents 
Suggests a systematic organization. 
Chapters on basic concepts such as 
frustration, conflict, and “wants” 
launch the book. There follow seven 
chapters in common problem areas: 
Sex, education, work, family. The 
remaining chapters, with topics such 
as therapy, choice of 
and confidence, have a therapeutic 
thread running through them. Most 


used text books. 
his apparently systematic treat- 
ment breaks down as the book is 
examined more closely. Drive, urge, 
force, and Motive are used in 


the total motivational Process. The 
iuthors do not distinguish between 
lrive and instrumenta] act in empha- 
izing urge-mindedness rather than 
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goal-mindedness as a hygienic E 
This emphasis on drives and nee i 
rather than ón final goals is good, b 
it is not applied often in the b 
Renunciation and direct living, i 
example, are advised without d 
emphasis on how they are motiva n 
and achieved. Defense mechanis E 
are not evaluated well E. 
terms of the contexts in which di 
may be found. Hobbies, rea alid 
writing, and occupation are Me 
ated as withdrawal mechanisms ta 
out fully emphasizing the condi may 
under which these same outlets te 
be creative. The relationship a 
tween the concepts used is not ahe 
clear. One of the main character ai 
of maladjustment presented is odd 
fitness" which seems touto i 
Maladjustment is wei er^ 
terms of symptoms instead of P 
sonality Structure, sve the 
In discussing their objective uce 
authors claim that they will intro 
theory only to bring out prac acts 
Points. They purport to present d f 
about and remedies for the erro E 
human living, yet usually sev are 
definitions of a basic concepto 
given instead of a simple one favi | 
by the authors. Nine classifica 9 dd 
of "wants" are presented. In ness 
there is considerable uneve aa ) 
throughout the book in the we tical 
attempts to be academic or We n 
For example, parts of the chap! B 
therapy appear to have been W emit 
from a descriptive and pet view 
standpoint rather than with t cea 
of arousing therapeutic pract! 
the reader. the | 
The book contains much the und £ 
authors have undoubtedly theif í 
helpful to students taking in a 
Courses, when it was presente xti 
effective teacher-student cami nal 
the whole the text is quite tra 
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[in its approach. It does not differ 
Y greatly in approach from many exist- 
ying texts in the field. 
TR Frep MCKINNEY 
niversity of Missouri 


BERNARD, Harotp W. Mental hy- 
on for classroom teachers. New 
fork: McGraw-Hill, 1952. Pp. 
Xüi--472. $4.75. 


" rune considers mental hygiene 
m denos of view which requires that 

satisfacen provide the most adequate 
conflict m of and a minimum of 
human n —— the fundamental 
clearly Po S of all individuals. He 
ö monstrates how all aspects 


t 
ing Bele the curriculum, teach- 
Ing $ have a 
Ygiene, 
t Salthy pro 
Te 
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“discipline,” and grad- 
bearing upon mental 
Constructive and more 
4 cedures are recommended 
mis the many familiar and 
nal .Ways of doing things 
are inimical to good mental 
he teacher's mental health, 
Principal factor influencing 
ent of pupils, is given ex- 
enter tment. 
as a ERE hygiene is also represented 
Major of techniques. One of the 
thes, Prposes of this text is to make 
*chniques available to every 
oo there are many books 
hcerneq e Specialist and for those 
Broach» with guidance as an ap- 
ern to mental hygiene. As 
pcs. the services of the 
k not available to man 
White” Particularly smaller med 
and ng "SPect for the psychologi 
us? PSYchiatrist : psychologist 
ing th: Tist is shown, the student 
Pregsi S book might get the im- 
nede d specialists are not 
era The teacher is told 
Em to succeed with all 
by E adjustment is in- 
actors other than the 
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school, but the fact that a specialist 
might succeed where the classroom 
teacher fails is not mentioned in this 
connection. The reference to the 
"formal guidance approach" indi- 
cates an alignment with many edu- 
cators who fail to see that a school 
which is organized to meet the needs 
of the child has the guidance ap- 
proach whether it is formalized or 
not. It is safe to say that no school 
can fully meet the needs of all chil- 
dren without the help of specialists, 
whether they be psychologists, psy- 
chiatrists, or guidance counselors. 
One gets the impression that the 
specialist may perhaps deal with the 
"abnormal" child, but when the 
teacher asks, "How can I tell if a 
child is abnormal?" the answer seems 
to be that “it all depends.” 

Perhaps the most confusing state- 
ments are those having to do with 
marking. Presumably mental health 
can be fostered better by "'evalu- 
ating” than by “marking.” This may 
be true if one assumes, as Bernard 
seems to do, that there can be only 
poor marking and that the faults of 
the curriculum may be attributed to 
marks. Bernard would like to see 
children evaluated in terms of their 
capacity, but never considers what 
will happen when the dullard who 
"has done as well as could be ex- 
pected" finds that he has not done 
well enough to be the physician or 
engineer he aspired to be. One im- 
portant need for mental health is the 
fortitude to face reality. 

Considerable space is devoted to 
the use of art, literature, play, and 
drama as techniques for understand- 
ing children and providing avenues 
of expression and personal fulfillment. 
«|. the classroom teacher can use 
any or all of these approaches if he 
has only the willingness to experi- 
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ment." But more is needed than a 
yen for experimentation, which seems 
to mean “try it and see what hap- 
pens." Of course, what Bernard quite 
properly means is that the teacher 
should be willing to break with 
tradition, but little psychological 
foundation is given in terms of which 
the teacher may judge the value of 
what happens when innovations are 
tried. 

Very little reference is made to 
research literature but there is wide 
quotation from reputable authorities. 
Further readings are suggested at the 
end of each chapter, many of which 
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are hortatory. Some old references 
might well be replaced by newer ones: 
Study questions and visual aids are 
listed for each chapter. 

The psychologist could well use 
this book in a supplementary fashion 
in courses for teachers because of its 
close touch with their real prob 
Its use by an instructor without E 
quate psychological preparation 4! 
clinical experience, however, mg E 
well lead to the belief that foster 
mental health is much simpler t^ 
it is. 

S. S. MARZOLF 

Illinois State Normal University 
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there ha, Pru basic research area, 
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Sete ed with research in 
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Mo te the most ambitious 
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-hi earch level have lagged far 
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will be given to a discussion of some 
of the fundamental problems and 
issues involved in motor skills testing 
research and to implications for pos- 
sible future test development and re- 
search. A major section is devoted to 
a review of previous factor analysis 
studies in the area of psychomotor 
performance. 

It will be useful at the outset to 
distinguish between certain concepts 
in this area about which there has 
often been some confusion. 

In the field of motor ability testing, 
the subject is generally presented 
with some standardized task in which 
he must respond by means of certain 
muscular activities rather than by 
some verbal means. The primary in- 
terest is in individual differences wi 
respect to these response aspects of 
the subject's behavior in the task 
situation. The term “motor” refers 
primarily to the muscular activities 
which can be measured. However, it 
is true that in these tasks the subject 


is responding to some simple or com- 
hence, the 


plex stimulus situation; 
term “perceptual-motor” or "psy- 
chomotor" is often used. The dis- 
tinction between perceptual and mo- 
tor skills is a somewhat arbitrary one, 
each class of skills being represented 
in varying degrees in the perform- 
ance of different tasks. There is still 
no general agreement concerning 
whether it is more desirable to con- 
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ceive of tasks as varying along a 
single dimension from perceptual to 
motor or as varying along two dimen- 
sions, complexity of stimulus and 
complexity of motor activity re- 
quired. The distinction between per- 
ceptual skills and motor skills in this 
paper is based only upon the relative 
emphasis given to certain factors in 
the performance situation. The con- 
cern will be with tests measuring in- 
dividual differences in the primarily 
motor aspects of the test situation. 
Thus, the making rather than the 
selecting of the response will be the 
important consideration, although 
the kind or intensity of motor activ- 
ity may be influenced in varying de- 
grees by the nature of the stimulating 
conditions. The use of the term ‘‘psy- 
chomotor" is a recognition of this 
latter fact. For example, one may be 
interested in measuring the subject's 
coordination or speed of certain mo- 
tor responses with his perception of 
certain cues. In all cases, the primary 
interest of this paper is in the motor 
activity involved. 


HISTORICAL FRAMEWORK oF Psycuo- 
MOTOR TEST DEVELOPMENT 


The use of tests of psychomotor 
functions is as old as the history of 
individual differences measurement 
itself, dating back to the work of Gal- 
ton and James McKeen Cattell in the 
1890'5. At about the same time, 
Munsterburg, Jastrow, Kraepelin, 
and others were including simple 
motor skills tests in their investiga- 
tions of “mental” ability. Complex 
mental processes were believed to be 
best understood by analyzing them 
into their elementary components, 
usually of a Sensory-motor nature. 
However, starting with the work of 
Binet and Henri, and Ebbinghaus, 
the trend was toward the develop- 
ment of more complex tests of "intel- 
ligence.”’ Although certain motor 
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tasks were included in the early 
Binet scales, the development of E 
telligence" tests and motor skill ET 
went their separate ways. Inte i 
gence testing, aided by group tests 
development in World War n E 
tained undreamed-of proportions: 
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sis (13, 19). i 
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They found a correlation of .77 be- 
tween similar steadiness tests and 
rifle marksmanship. 

Studies of finger and manual dex- 
terity tests have also on occasion 
shown some validity for watchmak- 
ers, electrical fixture and radio as- 
semblers, coil winders, packers and 
wrappers, and certain kinds of ma- 
chine operators. Summaries of such 
validity studies involving simple dex- 
terity tests can be found in Tiffin 
(39) and Super (36). 

The assumption underlying simple 
motor skill test development was 
that it should be possible to develop 
a battery of simple motor tests which 
would indicate likelihood of success 
in a more complex motor skill. So 
strongly was this belief held that fail- 
ures in prediction have often been 
attributed to faulty techniques such 
as lack of reliability of the measures 
used. In some cases this was prob- 
ably justifiable, especially since in 
most of the studies the reliabilities 
were not determined, or, at least, not 
published. However, in other studies 
in which reliabilities were known (.80 
to .90) the conclusions were the same. 

Complex tests of motor skills were 
not developed to any extent until the 
World War II Air Force research 
program. That these kinds of tests 
had substantial validity was demon- 
strated. Here, paradoxically, were 
two trends going in opposite direc- 
tions. In the paper-and-pencil test 
areas, test development was increas- 
ingly being aimed at simpler tests of 
one factor at a time. Factor analysis 
of printed tests was continuously 
utilized to obtain fewer tests, as pure 
factorially as possible. On the other 
hand, psychomotor tests were be- 
coming more complex using increas- 
ingly complicated apparatus. These 
apparatus tests, although contribut- 
ing considerable validity, correlated 
quite highly with each other. More- 
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over, there was no concerted effort, 
as was made in the paper-and-pencil 
area, to use factor analysis data in 
developing and organizing apparatus 
tests along new and relatively inde- 
pendent dimensions. 


SoME CHARACTERISTICS OF 
APPARATUS TESTING 


Recent aptitude testing, in the 
area of perceptual-motor ability, to 
a great extent has consisted of indi- 
vidual apparatus tests. The appa- 
ratus may vary in complexity from 
simple pegboards to complicated 
mechanical or electronic contriv- 
ances. The assumption underlying 
the development and use of appa- 
ratus tests is that certain kinds of 
abilities can best be measured by 
these performance tests as contrasted 
with paper-and-pencil tests. Indi- 
vidual apparatus tests often appear 
necessary whenever the primary in- 
terest is in the motor aspect of the 
subject's responses. Such functions 
as perceptual-motor coordination, 
smoothness of control movement, 
speed of discriminative reactions, 
appropriateness of control move- 
ment, responsiveness to kinesthetic 
cues, and motor control under stress 
conditions are examples of skills for 
which apparatus tests seem more 
suited than printed tests, Whenever 
the interest is in the making rather 
than the selecting of the response, 
some instrument is usually needed to 
provide the cues to be responded to, 
the means of response, and the means 
for recording the speed, precision, or 
other relevant features of the re- 
sponse. 

Very detailed descriptions of ap- 
paratus tests developed in the Air 
Force Classification Program may be 
found in Melton (18). Some of the 
better-known tests described include 
the Complex Coordination, Two- 
Hand Coordination, Rotary Pursuit, 
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Rudder Control, Discrimination Re- 
action Time, Aiming Stress, am 
Finger Dexterity Tests. a 
In most cases, each test consists 0 
a task unit (which the subject oper 
ates) and a control unit which con- 
tains the timing apparatus, counters 
which record the scores, and switches 
which the examiner uses to oot 
the testing period. There may d- 
from two to ten task units (depasi | 
ing on size) connected to one cont? | 
unit. \ 
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Apparatus Test Problems 
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apparatus tests and the steps Air 
were taken to solve them 1n ther 
Force program. Some of these 
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tests are usually available for such ex- 
perimental use, testing may have to 
continue over long periods of time in 
order to accumulate sufficient sam- 
ples for whom criterion data will be- 
come available in different job spe- 
cialties. Adding the time necessary 
for the criterion data to mature, it 
can be seen that the validation pro- 
gram for apparatus tests can be a 
slow-moving affair. The present Air 
Force program has partially solved 
this problem by the use of mobile 
trailer units containing copies of the 
tests. These units can be moved 
around the country to different Air 
Force bases whenever desirable cri- 
terion groups are available. 
Although it is important to take 
into account these limitations of ap- 
paratus tests, and to hold the con- 
trollable sources of error to a mini- 
mum, the value of the tests must ul- 
timately be assessed in terms of the 
unique contribution they can make to 
the over-all prediction of the criteria. 
That "something" unique (not tested 
by other tests) has been added to the 
Air Force batteries by apparatus 
tests has been repeatedly demon- 
strated (13, 18). For example, the 
addition of six psychomotor tests to 
fourteen printed tests raised the 
multiple correlation of the battery 
with the pilot criterion from approxi- 
mately .50 to .70. s 
Factor analyses of the complete 
battery consistently revealed three 
psychomotor factors measured by the 
apparatus tests included. A factor 
identified as ‘Psychomotor Coordin- 
ation” was found to be quite general. 
It was found in tests requiring small- 
muscle adjustments (finger dexterity 
tests) as well as tests requiring large- 
muscle adjustments (movements of 
arms, torso, and legs). A second fac- 
tor was tentatively named “Psycho- 
motor Precision” because it was in- 
volved in tests requiring accurate 
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manipulations under speed condi- 
tions (discrimination reaction time, 
finger dexterity). A third factor was 
tentatively called — ''"Psychomotor 
Speed" because it was primarily in- 
volved in tests requiring sheer speed 
of marking an answer sheet. An addi- 
tional factor hypothesized was de- 
scribed as a "Kinesthetic- Motor" 
factor measured almost uniquely by 
the Rudder Control Test. The analy- 
ses also indicated substantial load- 
ings of these factors in the different 
criteria. The factor analyses also re- 
vealed, however, that a few paper- 
and-pencil tests in the battery sam- 
pled at least some factors measured 
by apparatus tests. Moreover, the 
indication from the test communali- 
ties was that the variance of the 
psychomotor tests in general is not 
as well accounted for by the present 
factors as that of the printed tests. 

Implications of these findings and 
more complete descriptions of factor 
analysis studies of motor skills tests 
are presented in later sections. 


Factor ANALYSES OF PSYCHO- 
MOTOR TESTS 


It seems apparent that some ex- 
tensive dimensional analysis of motor 
abilities is necessary. It is also pro- 
posed that factor analysis techniques 
can aid greatly in this respect. Al- 
though factor analysis methods have 
been employed in this area on a lim- 
ited scale, they have been performed 
on either a limited number of simple 
motor tasks or on a limited number 
of complex tasks. A factor analysis 
of a much wider variety of motor 
tasks which could reveal a more basic 
classification of factors primarily im- 
portant in the performance of the 
tasks would seem desirable. This 
would not only help bring order into 
the field of psychomotor testing but 
would provide a framework for re- 
search in general in the area of motor 
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skills. Such a methodological ap- | 
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tively simple reaction time tests has 
been included in the analysis. Thur- 
stone (38) in his analysis of many 
tasks loaded with perceptual ele- 
ments found a factor common only 
to reaction time to light and reaction 
time to auditory stimulation. Simi- 
larly, Seashore, Buxton, and Mc- 
Collom (30) identified such a factor 
with loadings on visual jump (sub- 
ject has to move his hand six inches 
to the peg) reaction time, auditory 
simple reaction time, visual simple 
reaction time, simple horizontal tap- 
ping, and auditory jump reaction 
time. The appearance of this factor 
emphasizes again that the pattern of 
movement is of greater significance 
than the particular sense modality or 
musculature involved. These studies 
have involved simple reaction time 
tasks. There is some evidence that 
this factor may extend to more 
complex reaction time tasks. Thus, 
Seashore, Starman, Kendall, and 
Helmick (32) found correlations of 
from .63 to .98 among reaction time 
tasks of varying complexity. 

Tapping Ability. This is the speed 
with which the subject can oscillate 
either his fingers or his arm. This 
seems relatively independent of any 
eye-hand coordination ability. For 
example, Greene (12) found this fac- 
tor in his analysis of a variety of tasks 
involving aiming, tapping, and dot- 
ting with telegraph keys, fingers, 
pencils, etc. He found the more eye- 
hand coordination involved in the 
task, the smaller became the loadings 
on the Tapping factor. Thus, 
tapping with a pencil, “making no 
effort to tap in a particular spot, 
yielded a high loading on Tapping. 
Tapping in large circles yielded mod- 
erate loadings on Tapping and similar 
loadings on another factor he named 
“Aiming.” Finally, tapping in small 
circles where positioning the pencil 
was difficult yielded practically no 
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loading on Tapping but high loadings 
on Aiming. The Aiming factor is dis- 
cussed later, but it appears that the 
two factors are usefully considered 
separate. Tests which Greene found 
with loadings on this Tapping factor 
included: dotting in large circles and 
tapping with either the left or right 
hand. Guilford in his factor analysis 
of dexterity tests (reported by Mel- 
ton [18]) identified Tapping as a 
separate factor. The only two tests 
with appreciable loadings on this fac- 
tor were tapping using finger action 
and tapping using wrist action. 
Similarly, Wittenborn (41) found 
this factor in his analysis of mechani- 
cal ability tests (although he called it 
“Repetitive Movement"). Seashore, 
Buxton, and McCollom (30) also 
isolated a Tapping factor in their 
test battery but they further broke it 
down into two subfactors. One 
seemed to involve finger-hand speed 
in restricted oscillatory movement in 
one place only. Tasks using tapping 
keys, a two-finger oscillometer, and 
short movements had loadings on 
this factor. The second factor in- 
volved forearm and hand speed in 
oscillatory movements of moderate 
extent in two planes. This factor was 
best measured by stylus tapping on 
two or three plates successively. 
These two subfactors isolated by 
Seashore, Buxton, and McCollom 
may be related to the finger versus 
manual dexterity distinction dis- 
cussed later. 

Psychomotor Coordination. This 
factor has appeared in all the Air 
Force analyses which included ap- 
paratus psychomotor tests. It repre- 
sents either integration of muscular 
movements or coordination between 
the eye and muscular movements, It 
is measurable in the rotary pursuit, 
complex coordination, two-hand co- 
ordination, finger dexterity, aiming 
stress, and rudder control tasks. It is 
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thus quite general to skeletal E. 
lature and, though common to finer. 
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marking, dotting, simple manipula- 
tions, and a finger dexterity test. His 
analysis did not isolate separate 
Finger and Manual Dexterity fac- 
tors. However, many other investiga- 
tors have isolated a Finger Dexterity 
factor and it seems useful to handle 
them separately although they ap- 
pear related. It is also to be dis- 
tinguished from Aiming in that 
accurate eye-hand positioning seems 
not to be required. 

This Finger Dexterity factor has 
been named in several United States 
Employment Service test battery 
analyses Tests with loadings on it 
in one analysis included finger dex- 
terity—assembling, and finger dex- 
terity—disassembling (these two tests 
together with various pegboards also 
had loadings on Manual Dexterity). 
In other U.S.E.S. analyses, these two 
tests, tweezer dexterity, and two 
small pegboards had loadings on this 
separate factor in addition to load- 
ings on a Manual Dexterity factor. 

Psychomotor Precision. In several 
Air Force analyses (13) a factor 
named Psychomotor Precision seems 
similar to Finger Dexterity, although 
more eye-hand coordination seems 
involved. The factor was most 
heavily weighted in psychomotor 
tests requiring manipulations under 
speed conditions. It is distinguished 
from Psychomotor Coordination in 
that grosser arm motion is not in- 
cluded. Tests most constantly loaded 
on this factor were a "twisting pegs 
in a pegboard” task, the Discrimina- 
tion Reaction Time Test, and in a 
later analysis, the Rotary Pursuit 
Test. This cluster has also appeared 
in the postwar Air Force analyses. 
The factor requires further investiga- 
tions with new tests to clear up its 
status, especially in relation to Finger 
and Manual Dexterity. Thus, 
Zachert and Shibe (42), in a recent 


5 See footnotes 2, 3, and 4. 
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analysis, named one of their factors 
"Psychomotor Precision" with an 
alternate name of “Finger Dex- 
terity." The battery, however, con- 
tained no complex apparatus tests, 
and the tests loaded on this factor 
(turning blocks, mark-making, plac- 
ing blocks, disassembling) indicate 
that Finger or Manual Dexterity 
would be a more appropriate name 
on the basis of present evidence. 
Although this factor has been 
named Psychomotor Precision, it 
seems to involve speed to a great 
extent. More clearly, this “precision” 
factor does not refer to the kinds of 
precision which minimize speed (such 
as accurate tracing, thrusting a 
stylus accurately in holes or holding 
it stationary in holes). Nor does it 
refer to the various types of postural 
steadiness involving grosser muscula- 
ture. Moreover, it does not seem 
related to the Aiming factor which 
seems to involve both a series of 
precise movements and speed. At 
best, very little on the positive side is 
known about this “Psychomotor Pre- 
cision” factor as tentatively identi- 
fied on the Air Force tests. 
Steadiness. This factor has been 
discussed by Seashore and his co- 
workers (28). The indication is that 
coordinations emphasizing accuracy 
(precision or Steadiness) while mini- 
mizing speed and strength tend to 
cluster together. Studies bearing on 
this factor include those of Buxton 
(4), Spaeth and Dunham (35), 
Humphreys, Buxton, and Taylor 
(17), and Seashore, Dudek, and 
Holtzman (31). Tests usually in- 
cluded in this factor are tremor, 
stylus thrusting at holes, stylus held 
stationary in holes, and steadiness in 
tracing ina narrow V slot. The study 
by Seashore, Dudek, and Holtzman 
(31) on Arm-Hand Precision Tests 
tested the possibility of finding more 
than one factor in the range of tests 
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that emphasize steadiness in slower 
movements or in posture. They 
isolated three subfactors. These; 
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(30) Buxton, and McCollom 
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the same speeded, precise tracing and 
dotting tasks. Goodman (11), with 
the same battery and a different fac- 
tor extraction and rotational system, 
found this same factor. Guilford (re- 
ported by Melton [18]), in his dexter 
ity battery analysis, found speed ot 
dotting in circles and speed of mark- 
ing an IBM answer sheet pattern had 
highest loadings on a single factor 
and very low to zero loadings on the 
other four factors isolated. He named 
this factor simply ‘‘Paper-and-Pencil 
Motor Skill." 

In several Air Force battery analy- 
ses (13, 18, 45) the name of “Psycho- 
motor Speed” has been given to a 
factor including some of these same 
types of operations. Highest loadings 
were on log book accuracy (speed in 
marking in the indicated A, B, C, D, 
or E slots on an answer sheet) and 
marking accuracy (speed in marking 
an answer sheet under certain circled 
letters). The Psychomotor Speed la- 
bel seems too broad a name since 
there are a considerable number of 
unrelated psychomotor factors that 
emphasize speed. Zachert and Shibe 
(42) also found this factor loaded with 
similar tasks in the U.S.E.S. battery. 
They defined the factor as “the abil- 
ity to carry outa series of movements 
quickly and precisely,” which is very 
similar to our definition of the Aim- 
ing factor. 

Ambidexterity. This factor has 
been identified in only one analysis 
(Greene [12]), but may bear further 
investigation. The tests having prin- 
cipal loadings on this factor were 
aiming and tapping tests performed 
with the left hand. Since 90 per cent 
of the subjects in Greene's study were 
right-handed, this factor was thought 
to be the ability to use the nonpre- 
ferred hand. The tests with loadings 
were dotting in small circles, dotting 
in large circles, and speed of tapping 
—Aall done with the left hand. Addi- 
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tional studies such as ones requiring 
left-handed people to use the right 
hand and studies manipulating hand- 
edness in other tasks might help con- 
firm or reject this factor. 


Nonmotor Factors in Primarily Motor 
Tests 


Factor studies (as well as experi- 
mental ones) indicate thatsuccessin 
complex motor activities may depend 
upon nonmotor as well as motor 
factors. Continuing within the frame- 
work of previously isolated factors, a 
few of these nonmotor factors will be 
discussed briefly. 

Some form of Spatial Relations 
seems involved in many psychomotor 
skill tests. This factor appears to 
represent the ability to relate differ- 
ent responses to different stimuli, 
where either stimuli or responses are 
arranged in spatial order. Thus far, 
the evidence limits the identification 
of this factor to tasks involving visual 
perception only. In at least six sepa- 
rate analyses (13, 18, 19) this factor 
was found to be included in some 
apparatus tests. The Complex Co- 
ordination, Discrimination Reaction 
Time, and Two-Hand Coordination 
Tests were most consistently loaded 
on this factor, along with the paper- 
and-pencil nonmotor tests of Dial and 
Table Reading, Coordinate Reading, 
and Instrument Comprehension. Sea- 
shore, Buxton, and McCollom (30) 
found a factor they named "Manipu- 
lation of Spatial Relations" which in- 
cluded rotary pursuit, assembly, and 
form board tasks. 

Mechanical Experience is another 
factor which consistently showed up 
in the Air Force analyses (8, 13, 18, 
19) as including a motor task. How- 
ever, the Two-Hand Coordination 
Test was the only motor test with 
significant loadings on this factor. 
Other tests in the factor were Me- 
chanical Information, Mechanical 


EDWIN A. FLEISHMAN 


Principles, Biographical Information; 
Pilot Technical Vocabulary, an 
Reading Comprehension. 

A factor named Pilot Interest was 
identified in later Air Force studies 
(8). This factor was separate E 
Mechanical Experience and include 
the Rudder Control Test, genera 
information, and previous flying €* 

erience. 
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ratearm-hand positioning movements 
which minimize strength and speed 
(Steadiness). 

6. The ability to carry out quickly 
and precisely a series of accurately 
directed movements requiring eye- 
hand coordination (Aiming). 

7. The ability to make somewhat 
precise postural or bodily adjust- 
ments to kinesthetic cues when the 
body or body members are displaced 
from positions of equilibrium (Motor 
Kinesthesis or Gross Precision). 

Somewhat less well-defined dimen- 
sions seem to be: 

8. The ability to integrate gross 
or fine movements of moderate scope. 
This factor was identified whenever 
more complex apparatus tests were 
used and seems, at present, to bea 
general muscular agility factor. (It 
was named ‘‘Psychomotor Coordi- 
nation.") However, it is quite pos- 
sible that this factor may break down 
into several more simple factors. 

9. Theability of right-handed sub- 
jects to use the nonpreferred hand 
under speed conditions. This has 
been identified in only one study and 
was called “ Ambidexterity.” 

10. A factor called “Psychomotor 
Precision” is an even less defined 
factor. It may be the same as Finger 
or Manual Dexterity, but thus far 
there has been no way of evaluating 
this. Tests involving this factor seem 
actually to require more speed than 
precision. 

Nonmotor factors on which certain 
psychomotor tests have carried load- 
ings include Spatial Relations, Per- 
ceptual Speed, Mechanical Experi- 
ence, and Pilot Interest. 

It may be stressed here that only 
factor analysis studies on dimensions 
of motor skills have been summarized 
in this section. There are other ways 
of categorizing and describing such 
skills. However, it is felt that factor 
analysis provides the best available 
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technique for classifying skills into 
the smallest number and most inde- 
pendent set of categories that might 
account for performance on a wide 
variety of tasks. 


POSSIBLE RESEARCH APPROACHES 


Factor analyses of psychomotor abili- 
ties. From the foregoing review it can 
be seen that much additional research 
is needed to clarify a dimensional 
analysis of motor abilities. It is the 
view of the present author that the 
major emphasis in future research in 
this aptitude area should be given to 
systematic investigations of basic 
psychomotor ability dimensions. In 
the preceding section some starting 
points for more definitive analyses 
are suggested by the previous factors 
identified, tentative factors needing 
confirmation, and the limited range 
and complexity of tests utilized. It 
would seem that the construction and 
factor analysis of comprehensive, spe- 
cially designed psychomotor test bat- 
teries are basic needs in this area. 
Such research would help to get us 
closer to the isolation of the relevant 
variables in motor performance with 
respect to aptitude test development. 

On-the-job surveys. Surveys of the 
specific motor skills which appear to 
be involved in various jobs might 
provide assistance in designing tasks 
to be included in factor analysis 
batteries. Various job analysis ap- 
proaches might be tried, although the 
analyst would have only traditional 
motor skill categories available. Asa 
side study, it might be possible to 
“job analyze" a well-controlled com- 
plex motor task along different kinds 
of dimensions. Simpler tests could 
then be constructed to measure the 
components thus derived. Then it 
might be possible to see which kind of 
dimensional analysis could best pre- 
dict over-all performance on the 
complex task. Such a study might 
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suggest some possible approaches © 
on-the-job surveys which would di 
part from traditional techniques. d 

However, any kind of careful 2s 
study might aid materially in t ; 
construction of a meaningful facto 
analysis battery of motor tasks. à 
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SOME METHODOLOGICAL PROBLEMS 


There are some additional issues in 
the area of psychomotor testing 
which overlap somewhat with those 
previously discussed. Some of these 
will be presented briefly since they 
also have important bearing on the 
directions which psychomotor test 
development might take. 
Job-Sample Tests Versus Tests of 

Basic Abilities. 

Aptitude test development for the 
selection of personnel for a particu- 
lar job often takes the form of tests 
that closely resemble the job both 
in content and complexity. The as- 
sumption here is that the more nearly 
the test resembles the job or some 
phase of it, the more accurately test 
performance will predict job per- 
formance. Because the job is usu- 
ally complex, requiring a number of 
different operations often at the same 
time, the tests themselves become 
complex. This is especially true in 
recent psychomotor test develop- 
ment and was illustrated in the Air 
Force wartime apparatus testing pro- 
gram. Thus in developing tests for 
pilot selection a large number. of 
complex pursuit and coordination 
tests were developed. Subjects were 
required to respond to a variety of 
signals and cues. Even more to re- 
semble the job, the tests often used 
airplane-type stick and rudder con- 
trols and instrument panels. An 
additional advantage of such psycho- 
motor tests is their high face validity 
for both the sponsor of the research 
program and the examinee. This, 
however, in the case of some subjects 
may bea disadvantage. The subject 
may be negatively motivated in tests 
which he assumes, rightly or wrongly, 
will qualify him over another pre- 
ferred job. Such tests did, however, 
prove to have considerable actual 


256 


validity for predicting the particular 
criterion of success used. It cer- 
tainly seemed that the validity of 
these complex tests was greater than 
could have been achieved by any 
combination of simpler tests available 
at the time. 

However, as might be expected, 
each test of this type correlated quite 
highly with all other complex appa- 
ratus tests developed for the same 
job. Furthermore, as Thorndike (37) 
has indicated, such tests overlap not 
only in their valid variance, but also 
in their invalid variance for each job. 
Moreover, errors in interpreting the 
job also may be perpetuated in each 
test. The high intercorrelations indi- 
cate that relatively little gain will 
result from adding additional com- 
plex apparatus tests to the battery. 
However, as Thorndike also points 
out, whether the final multiple corre- 
lation will be higher for a program 
based on complex job analogy tests 
with relatively high validities and 
high intercorrelations or on relatively 
pure tests of simple functions with 
lower validities and lower intercorre- 
lations remains an open question. 

The issue becomes increasingly im- 
portant, however, when the problem 
of multiple selection or classification. 
rather than simple selection is con- 
sidered. Although it would be the- 
oretically possible to devise a sepa- 
rate battery for predicting success in 
each of several jobs to which appli- 
cants might be assigned, such an 
approach would become hopelessly 
inefficient, unwieldy, and time-con- 
suming with a larger number of job 
categories. Thus, it becomes neces- 
sary to use each test for predicting 
success in several jobs. In the classifi- 
cation situation, then, it becomes less 
defensible to design the test in terms 
of a particular job. The problem is 
further pointed up by the fact that 
even the individual job itself may 
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change. For example, the Air Force 
pilot of 1960 may have to bring ae | 
play different combinations of abili- + 
ties from those of the pilot of ge 
The alternative to such job-sa mib 
tests in the psychomotor area is tes 
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M orrstively independently from 
i motor ability area. The 
tests ie complexity required for 
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associated with more complex appa- 
ratus tests remains to be shown. In 
several studies reported earlier, bat- 
teries containing both paper-and- 
pencil and apparatus motor tests 
often yielded a factor unique to the 
paper-and-pencil tests. Whether this 
is due to the restricted range of tests 
in the batteries or to some actual dif- 
ferences in motor abilities tapped by 
paper-and-pencil and apparatus tests 
needs to be demonstrated. More 
paper-and-pencil tests specifically de- 
signed to sample certain psychomotor 
functions need to be constructed and 
correlated with apparatus psycho- 
motor tests. Such research might 
prove even more significant if the 
factorial content of the apparatus 
tests were known. 

The ultimate utility of paper-and- 
pencil motor tests lies in their valid- 
ity. There is little doubt that if ever 
any number of such tests can be 
shown to predict a certain apparatus 
test score efficiently they should be 
substituted for it. 


Motion-Picture Tests 


Nothing has been said thus far con- 
cerning the role of motion-picture 
tests in motor skill aptitude testing. 
This is because motion-picture tests 
have been used in the past to test 
functions primarily perceptual rather 
than primarily motor in nature. .— 

The use of motion-picture tests in 
the wartime Air Force program has 
been summarized in Gibson's volume 
(10). General areas in which these 
tests were constructed included (a) 
tests of ability to judge motion and 
locomotion, (b) tests of ability to 
judge distance, (c) tests for orienta- 
tion in space, (d) tests of ability to 
perceive slight movement, (e) tests 
requiring multiple perception, 
tests involving sequential perception, 
(g) tests of perceptual speed, and (i) 
tests of comprehension. In all cases, 
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the testing emphasis was to measure 
accuracy of perceptual discrimina- 
tions or judgments of a psychophysi- 
cal nature which could not be ade- 
quately measured by printed tests. 
Thus, the developers of these tests 
were not at the time interested in 
measuring the motor aspects of re- 
sponses to the stimulating conditions 
presented. The examinees, in fact, 
recorded their answers on standard 
IBM answer sheets. 

Considerable thought might be 
given to the use of motion-picture 
projections, or series of slide projec- 
tions, as an integral part of apparatus 
tests used in the motor ability area. 
The problem of synchronizing and 
recording differential response pat- 
tern with photographic stimulus pres- 
entation is a crucial and difficult one, 
however, and would have to be 
solved before such tests could be 
useful. One would have to investigate 
carefully if photoelectric synchroniza- 
tion could be made to meet the stand- 
ards of precision demanded for proper 
calibration and standardization of 
such tests, 

With the possible exception of the 
Pedestal Sight Manipulation Test 
(18), the use of photographic means 
of presentation has not been very 
much explored in the motor skill 
testing area. Such presentation might 
allow, for example, a more economi- 
cal means of testing for motor skills 
with larger numbers of subjects at a 
time. Moreover, such stimulus pre- 
sentation might be more flexible than 
one involving more complex appara- 
tus and lighting systems. Thus, one 
could easily vary the speed of presen- 
tation, exposure time, and the inter- 
vals between presentations. Or, 
again, one could keep the mode of 
response constant and change the 
stimulating conditions by merely sub- 
stituting a reel of film or a different 
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set of slides. Similarly, one could 
provide for different kinds of bs 
sponses to the same stimulus pa 
terns. Such an adaptation of motion: 
picture tests might thus aid ae 
ally in the search for the importan 
dimensions of motor skills by exper 
mental methods. For example, ' 
need in this regard is to hold a 
perceptual elements of a given Pe 
of motor tasks constant while vary i 
the response dimensions. Many 9 i 
previous correlational analyses 
motor task performances have ihe 
ployed tasks in which both P 
stimulating conditions and the 
sponses required were allowe 
vary. 
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those of subjects who score low on 
total task performance. 


Selection Versus Training with Respect 
to Motor Skills 


Related to Seashore's ‘‘work-meth- 
ods" hypothesis is the possibility 
that muscular coordination, manipu- 
lative dexterity, etc. are best con- 
sidered as training problems rather 
than as selection problems. There is 
some feeling that, although people 
differ in their motor skills, the kinds 
of motor skills involved in certain 
trades and machine operations are 
highly amenable to training. After 
training, people may become rela- 
tively homogeneous with respect to 
these skills. Thus Tiffin (39) has 
indicated that the tradesman usually 
succeeds or fails in proportion to his 
training and general mechanical com- 
prehension, not in proportion to his 
basic dexterity. This does not mean 
that successful tradesmen do not need 
skilled movements but rather that 
such muscular coordination as may 
be needed can be developed in train- 
ing and it is a lack of some other 
ability (e.g. mechanical comprehen- 
sion), rather than inability to develop 
the muscular aspects of the job, that 
may prevent proficiencies in the job. 
Similarly, Harrell (16) feels that suc- 
cess in such jobs as textile-working 
involves more the ability to visualize 
certain aspects of the job and only to 
a negligible extent muscular dex- 
terity. There have been too few 
studies on final level of motor skill 
attainment to evaluate these hy- 
potheses properly. Even in the Air 
Force program, where psychomotor 
tests proved to have considerable 
validity in predicting training criteria 
for pilots, navigators, and bombar- 
diers, little study was undertaken to 
relate the tests to more ultimate cri- 
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operational settings. Thus, it may 
still be that differences in these skills 
contribute less to the variance in job 
performance as training is continued. 

Even though it may be possible to 
reduce individual differences appreci- 
ably through training, there is still 
the question of individual differences 
with respect to training time re- 
quired. From a cost point of view, 
this is still a highly desirable criterion 
to predict by means of psychomotor 
tests. Moreover, individuals re- 
quiring more intensive training on 
motor skills in order to complete 
training in a specified time might be 
identified by such tests. Research is 
needed to investigate the relative im- 
portance of a training versus selection 
approach in a given range of motor 
skills. Experimental laboratory stud- 
les investigating individual-difference 
variables in final and intermediate 
levels of skill attainment as well as 
studies predicting job and training 
success would seem relevant research 
areas basic to the future of psycho- 
motor test development. 


SuMMARY 


In this paper, an attempt has been 
made to examine the area of psycho- 
motor skills research from the point 
of view of aptitude test development. 
The historical background of psycho- 
motor test development is presented, 
problems attending the use of such 
tests are discussed, and previous fac- 
tor analysis studies in this aptitude 
area are summarized. Suggested 
directions of future research are dis- 
cussed in terms of possible research 
approaches and certain methodologi- 
cal problems having research impli- 
cations. 

While test development in other 
aptitude areas has been increas- 
ingly aimed at tests sampling one 
ability category at a time, tests of 
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psychomotor skills have become more 
complex in the number of abilities 
sampled at one time and in the types’ 
of testing apparatus used. It appears 
that a basic need in this area is an 
extensive dimensional analysis 9 
motor abilities which would reveal @ 
more basic classification of factor 
primarily important in the perform 
ance of a wide variety of psychomotoi 
tasks. Research of this nature i 
been fragmentary and for the E 

part has investigated only a lim! 


W- a 
range of psychomotor tasks. ER 
ever, the review of previous ^ does 


analyses of psychomotor tests e 
reveal surprising agreement berg 
studies on previous factors e. E. 
The previous factors identified, t? jit 
needing confirming, and gaps 1? sts 
limited range and complexity of we 
utilized offer some starting polly sis 
a more extensive dimensional analy 
of motor skills. hy. 
In addition, further sources ° is 
potheses about motor skill dimers pe- 
are suggested. These include 0” 4 
job surveys, transfer studies ^ 
other kinds of experimental 1 
gations of motor skill var i. 
research on qualitative charac ijl- 
tics of motor responses, an 
scale factor analysis studies. 
With respect to method 
issues, the value of complex 
analogy" type apparatus tes th a 
creases when we are face lectio" 
classification rather than à ssi 
problem. The problem of dem the 


i 1 jety ° 
efficiently for a wide var sump! 


XS 
ES 


ance of complex psych m 
den ; t from ge 
are qualitatively gite i y mo 


abilities involved in fa 
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hone tasks. Research on this prob- 
B usatieally relating perform- 
Am E Senna tasks to perform- 
Seeded. range of "pure" tasks is 
ror Possibilities of paper-and- 
Bisture ests and the role of motion- 
Rote teon in the psycho- 

Fouche are also discussed. 
tion E research on the quantifica- 
Nithode measurement of “work- 
cation & is pointed out. The impli- 
5 E is that for E given range 
h E ee bring with them 
Problems way of attacking such 
habits” dee Lo differential “work 
in complex y " predictive of success 
tive tasks os or manipula- 
‘Work m" Such measurements of 

ona] its ic d thus provide 
ormance. predictions of later per- 


Studi " 
"dies relative to the problem of 
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selection versus training with respect 
to motor skills are suggested. Ex- 
perimental studies involving indi- 
vidual differences on final and inter- 
mediate levels of skill attainmentand 
studies predicting job and training 
success at different stages are exam- 
ples of relevant research needed on 
this problem. 

It is hoped that this paper will 
help provide a framework within 
which some future research on psy- 
chomotor skills testing can be carried 
out. Several lines of possible research 
have been discussed, the primary one 
being concerned with a dimensional 
analysis of motor skills as a basis for 
future test development. It is appar- 
ent that much additional research in 
this aptitude area needs to be done 
before the utility of such testing can 
be properly assessed. 
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THE USE OF THE FREE OPERANT IN THE 
ANALYSIS OF BEHAVIOR"? 


CHARLES B. FERSTER* 
Harvard. University 


E Pigs oe | number of experi- 
ae the literature using the 
that the ox makes it more important 
this lind methods and techniques of 
li. Sin of experimentation be pub- 
bum the technical problems of 
on the € do not bear centrally 
bur el re aa and would prove 
is Dried general reader, it 
Counts of thi able that published ac- 
include det a of research do not 
@ techni ailed specifications of all 
tomis ques employed. Yet it is 
Perimeng, impossible to repeat ex- 
Published solely on the basis of the 
escribe accounts. This paper will 
Principles pie of the criteria and 
ble for ü Which would make it possi- 
duplicate ^ interested researcher to 
erant ex the conditions of free 

j " xperiments. 
Sidere, nee box is generally con- 
1 Mapas technique employing 
Original] atus design of the kind 
Diece of USed by Skinner (1). Any 
Way om e ee differing in any 
€ original design has been 


1 
Thi 
Nsa IS Work w: 
A ori07631 k ba carried out under Contract 
(Pr Office of Nn Harvard University and 
by geet NR143.90 Research, U. S. Navy 
a 1 i 43, Report PP-1). Directed 
tib tge num 
Pape d ol of persons have con- 
Credit 30 that a iniques summarized in this 
Dart t fF my t is impossible to establish 
enti P idea. Credit for his 
Serpe ed in ud of much of the apparatus 
a Ads, 96 Re Paper is due to Mr. Ralph 
e onald Road, Arlington, M 
[M or has b s ington, Mass. 
a Skinner ga uH collaborating with 
Sea, Spor ce 1950 on a program of 
tch) 9 sored by the Office of Naval 


Op 
Erang pe, the i i 
nt Bina itteni reinforcement 


2 


of 


D 


termed a modified Skinner box. Con- 
trary to this view, the Skinner box is 
not a specific technique, but rather a 
method of research employing the 
free operant. The use of the free 
operant is a method of wide generali- 
ity; it refers to any apparatus that 
generates a response which takes a 
short time to occur and leaves the 
animal in the same place ready to 
respond again. The free operant is 
used in experiments when the main 
dependent variable is the frequency 
of occurrence of behavior. Nearly all 
the problems of a science of behavior 
fit this paradigm when the questions 
are of the form: what is the likelihood 
of a piece of behavior occurring on 
this particular occasion; how strong 
is the tendency to behave on this 
occasion relative to another occasion? 
The free operant has advantages in 
this respect, because it removes re- 
strictions on the frequency with 
which a response can occur and per- 
mits the observation of moment-to- 
moment changes in frequency (4 5). 
The behavior of approaching the 
food magazine and eating, which is 
insensitive to a large number of 
variables, provides one such restric- 
tion. When the free operant is placed 
on an intermittent schedule of rein- 
forcement, the small number of rein- 
forcements relative to the number of 
responses minimizes the restriction 
on frequency. With proper techniques, 
animals can be trained so that the 
behavior of approaching the maga- 
zine and eating is under good stimu- 
lus control and, for all practical pur- 
poses, an invariant. 
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Since the form of the free operant 
is arbitrary, a further advantage can 
be gained by choosing a response 
which has a zero or near zero un- 
conditioned rate. Frequency of 
response under an intermittent sched- 
ule of reinforcement generates a de- 
pendent variable which can take 
values over a very wide range, and 
which can serve as a base line for 
judging the effect of many variables. 
The range of the dependent variable 
islarge. The frequency of a pigeon's 
pecking response, for example, can 
vary from zero or a few responses per 
hour to 20,000 responses per hour; 
over shorter periods rates have been 
observed as high as 15 responses per 
second. 


INSTRUMENTATION OF THE FREE 
OPERANT SITUATION 


Instrumentation of the free oper- 
ant situation requires the following: 
a manipulandum, i.e., some device 
which the animal can manipulate and 
which operates a Switch; a recording 
System; a magazine to present and 
control the reinforcing stimulus; a 
small chamber into which the animal 
and apparatus can be placed; and 
control equipment to arrange the 
required contingencies between the 
operation of the manipulandum 
Switch, magazine, recorder, and any 
stimuli that might be presented. 
These components will be taken up 
one at a time. Since the principles of 
instrumentation will be clearer from 
examples, apparatus and procedures 
for the pigeon will be described. The 
methods are general, however, and 
the applications to other organisms 
may be induced from the pigeon 
techniques. In addition, an extensive 
series of research Teports covering 
work on the pigeon will be published 
shortly which will illustrate the 
methods and techniques of this paper. 
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Manipulandum 
The problem in the design of a 
manipulandum is one of generat 
responses by reinforcement that "E 
be of similar form so that all of t 
members of the class will be recordi 
and covary with the manipulation 
of the independent variables. im 
example of the kind of difficulty t a 
can be encountered in this reat 
consider the case of a pigeon i 
which requires a forceful pec p 
actuate the switch. Since the mH k 
zine is operated only when the P 4 
is of sufficient force to operat will 
key switch, the force of the pec! tion 
be differentiated. Some varia ^ 
will occur, however, with some pa 
stronger than necessary and force 
pecks not having the required t be 
to operate the switch. It mus 
decided whether the pecks whic fore 
not actuate the switch, and bee a5 
go unrecorded, are to be counte he 
pecks. The problem is one 9 Jass 
generic nature of the response ining 
and can be settled only by eana at 
the lawfulness of the behavior can 
has been recorded. The cine 50 
be avoided by designing the ected 
that the lightest peck that is eXP 
will operate the switch. s 


an 
Since automatic programming © gt 


s e S f 1I . 
objective recording of the exper eing 


require that the response other 
measured operate some swit¢ H a 1€ 
problems in the definition © , fof 
sponse can occur. It is possi? gus! 
example, to design a manipu pavio® 
that can be operated by €€ topo? 
which have extremely diff erent | pot 
raphies. In such a case it WO ve" 
be clear whether unexpected, we gi? 
tions were artifacts from How theif 
topography or attributable j 
experimental manipulations. +g re 
The selection of the Pec sculari 
sponse in the pigeon is a wm. ip 
fortunate one since it is 4 


d t 
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Peony of the pigeon and occurs 
phy fhe € variation in the topogra- 
: bone the force of the peck. 
COM ing response would, of 
m extremely. unsuitable 
e variables influencing the form 
it behavior were being manip- 
peine reurTence outside of the ex- 
Sense of the behavior which is 
must be is another factor which 
cedures pce by training pro- 
is done a apparatus design. This 
is reque selecting a response which 
of the x nt in the natural repertory 
landum mal, by making the manip- 
the Echo O minent, or by placing 
control k lor under complete stimulus 
e pj P training procedure. 
loes not iid response of the pigeon 
Since 4 er difficulty in this respect 
Pecking o unconditioned level of 
zero; afte n à wall surface is almost 
to peck r the pigeon has been taught 
e the light behind the key 
Control the behavior to the 


Co: 


8Xtent that 
Pecking eto the color is changed the 
n roe 

offers s design of a key for a pigeon 
ren ee Clal problems because of the 
© Ben igh rate of response that 
38 high E erated. Rates of response 
pader a s 15 Per second can occur 
Orcemen i ODriate schedules of rein- 
accrue fro: The advantages that 
ee Which | the wide range of values 
ae Ost if the rate of pecking varies 
A ficient the key does not have a 
high 4 high natural frequency. 
Makin ural frequency is obtained 
d mey He armature of the key 
tü 2M and the distance the 
a Pie ee „travel in order to 
SeSSible, "ating contact as small 

Use . "era 
s in the types of keys have been in 
Npchich oe a laboratory, none 
ct. y ee any in every 
used at present 
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employs a bakelite frame on which is 
mounted, on bearing surfaces, a 
piece of clouded Plexiglas. Relay 
contacts are mounted on the bakelite 
frame on phosphor bronze with the 
opposing contact on the Plexiglas. 
When the key is operated, the flexing 
of the phospher bronze supplies a 
slight wiping action which cleans the 
contacts. A spring holds the Plexi- 
glas armature against the bakelite 
frame and the resulting contact ar- 
rangement is normally closed. The 
maximum frequency of operation of 
the key can be increased by increas- 
ing the tension of the spring. Con- 
versely, however, pecks will have to 
be executed with greater force in 
order to be recorded. The usual 
solution is a compromise between 
maximum frequency of operation and 
minimum force necessary to actuate 
the switch. Where it is possible to 
predict the rates of response that will 
be encountered, one practice is the use 
of a heavy spring on the key arma- 
ture where uniformly high rates of 
response are expected, and a reduced 
spring tension where uniformly low 
notes are expected. Because of the 
millions of times the key will operate, 
the key contacts must be protected 
from heavy current loads and spark- 
ing. This is done by isolating the key 
from the rest of the programming 
circuit by a spark-suppressed relay of 
high enough impedance. Since the 
required duration of a peck before it 
can be recorded depends on the 
operate time of the keying relay, the 
chosen must be such that a 
e elapses between the 
application of a voltage and the 
operation of the relay. The key 
switch is normally closed, because the 
time between the application of a 
voltage to the relay and the closure 
of its contact may be as much as 40 
milliseconds longer than the time 


relay 
minimum tim 
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between the discontinuation of the 
voltage and the closure of the nor- 
mally closed contact. Since the speed 
of operation of a relay tends to be 
inversely related to its impedance, a 
compromise is made by choosing a 
relay whose impedance is low enough 
to ensure fast operation yet high 
enough that excessive current loads 
are kept from the key contacts. 

A key which is adequate for many 
applications can be constructed by 
hinging a piece of Plexiglas at the top 
and placing a limit switch at the 
bottom, behind the Plexiglas. The 
movement of the Plexiglas either 
makes or breaks the limit switch 
contact. The characteristics of the 
key can be adjusted by changing the 
thickness of the spring or the distance 
between the contacts on the spring. 

The optimal size of key has not 
been explored, but a key 1 inch in 
diameter has been found to be satis- 
factory. The pigeon reaches the key 
through a 1-inch aperture cut in the 
wall. The height of the key from the 
floor depends on the size of the bird. 
For the homing pigeon this distance 
would be 7} inches from the center 
of the key. 


Recording 


The most straightforward record- 
ing arrangement that could be used 
would be a polygraph. This would 
give a complete record from which 
any kind of computation or presenta- 
tion could be made. The amount of 
work necessary to transcribe the 
polygraph record into a form that is 
usable makes this kind of recording 
unfeasible, however. This would be 
true for any experiment employing a 
free responding situation, but par- 
ticularly true for experiments with 
pigeons, where as high as 20,000 
responses an hour can be recorded. 
Polygraph records also result in a loss 
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in efficiency because the experi- 
menter can have little notion of the 
state of the experiment until a sum- 
mary is made by laborious — 
cription. An even more € 
difficulty is that the use of a po^ 
graph precludes manipulations H 
variables in the middle of exper 
mental periods. 
It is ihe practice in the Harvard 
laboratory to devise recording } h 
struments for each experiment wil 
summarize the data in that asp 
of the dependent variable which Y o 
be used in the analysis. The kin y 
recordings that are taken ort 
arises after considerable explora y 
work. The record most frequen 
taken is cumulative. | 
have been used, however, anc leo 
following experiment is an eae 
use of a summary record of 4 
cumulative type. dis 
The latency of a response t0 ê < ig 
criminative stimulus was Jora 
studied. After preliminary €XP 10° 
tion, the experiment was 
grammed so that the light behin rje 
key came on once a minute. orced 
response to the light was Te!" rhe 
and the light was turned O ne dis 
time between the onset of t pe- 
criminative stimulus (the y an of 
hind the key) and the occurre sued 
the reinforced response yag mi dus 
and an arbitrary value with! called 
range was selected. This sam be 
the criterion time. If the n the 
tween the onset of the light 27^ yas 
occurrence of the responer ns? 
greater than this value, the rite io^ 
was not reinforced and the p? xe 
time was lengthened by eite 
amount. If the response "he i 
within the criterion oe the ^5 
sponse was reinforced an d 
terion time was shortened. . 
were analyzed by regista 
changes in criterion time. 


ing 


ot 


The he | 
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mnm ata constant speed by 
E a the pen, which travels 
epe age to the direction of 
ie. hy moved a constant 
eterio E the paper whenever the 
moved a c ime was increased and 
paper wh Snstant distance down the 
Was ieee the criterion time 
could be € -_ The resulting record 
showed re mined ata glance and 
ency E the change in la- 
Vhe ne experimental period. 
ule x Ws an intermittent sched- 
fno een is used, a 
be the ds ecord generally proves 
method of re st convenient and useful 
record Seen à The cumulative 
in the sen sents nonprocessed data, 
bird qi Se that it is drawn by the 
Chosen eed If a proper scale is 
ins 15 possible to recover all of 
han "geo; that would be at 
take, p © Polygraph record were 
Choice » n most cases, however, this 
Vantages Scale would vitiate the ad- 
lative ioo of the record. The cumu- 
is — is drawn as follows: A 
Small di Cpped across the paper a 
th Shea for each response. At 
“Onstant time the paper feeds at a 
that ig thine The slope of the line 
vi the Siri 7 directly proportional 
qtue of thee the response. - The 
a it allows umulative record is not 
t rate ay precise measurement 
in Father ior: any particular time, 
Tate y ich 1t emphasizes changes 
Tate (tures of can be seen in the 
3 ange. the record. Continuous 
Mare Ng as te ec over a period 
tive "e i a hours can be sum- 
Tecor raw data of a cumula- 
tate tons In addition, subtle 
e s Such as the “grain” of th 
OW upo grain" of the 
© choice n local curvatures. 

the dus of a scale is dependent 
Mead of rates that are ex- 
Species turn are dependent 
of animal used, the 


operant chosen, and the schedul 
reinforcement. While the rate of 
sponse is directly proportional to 
tangent of the slope over the w! 
range, it is the angle that the tans 
makes with the abscissa that is a 
ally observed in inspecting the | 
variations in the record. The rat 
change of the rate of response \ 
respect to the angle of the tans 
to the curve increases very rap 
as the angle becomes large. At va 
higher than 80 degrees the tanger 
the angle increases so rapidly : 
changes in rate over short period 
time (the fine grain of the record) 
impossible to measure. The scale : 
is selected is therefore such that 
highest rate expected will produ 
line whose angle is no more thar 
degrees with the abscissa. 

A convenient scale for use \ 
pigeons on interval schedules ofr 
forcement would be a paper fee 
approximately 11 or 12 inches 
hour and 1,000 responses for a 6- 
excursion of the pen. For use * 
rats, this scale would be much toc 
duced and a better choice woulc 
either a slower paper feed or fe 
responses per excursion of the pa 
Where both fine grain effects 
over-all trend are desired, it is o 
the practice to use two recorders, 
of which gives a much redi 
record. : 

In order not to contaminate 
record with eating time, the 
gramming equipment is arrange’ 
that the paper drive stops during 
operation of the magazine. Ama 
is used on the recorder to indicate 
response which was reinforced. 

In discrimination experiments 
the practice to use tandem recorc 
one for SP and one for S^. Both 
SP and the S? records are intern 
orderly and show a degree of law 


ness which would not be immedia 
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apparent if the behavior under the 
two stimuli had not been recorded 
separately. In experiments on con- 
cept formation four recorders have 
been used in tandem. The limiting 
factor in the most useful recording 
arrangement, in this type of experi- 
ment, is the expense of the recorder. 


Magazine 


The magazine is the device by 
which the reinforcement of the free 
operant is instrumented. In the 
design of the magazine it must be 
recognized that in conditioning a re- 
sponse a chain of responses is being 
formed, and that the critical event is 
the one immediately following the 
response. When we wish to reinforce 
a peck we must follow it by a promi- 
nent event which is the discrimina- 
tive stimulus for the first member of 
a chain of responses leading finally 
to the ingestion of food. The concern 
with the chain of events, which main- 
tains the reinforcing properties of the 
stimulus following the peck, is simply 
that it occur with regularity and 
uniformity under good stimulus con- 
trol. 

The types of magazine that can be 
used have two kinds of effects, a 
fixed amount of food or a fixed period 
of access to food. While the first of 
these guarantees that the same 
amount of food will be eaten for each 
reinforcement, it makes difficult the 
maintenance of good stimulus con- 
trol over behavior in respect to the 
magazine. The amount of time the 
animal spends at the magazine will 
vary because there is no clear-cut 
stimulus correlated with the end of 
the food delivery. In addition, it is 
impossible to know whether the cor- 
rect amount of time has been sub- 
tracted from the records. A more 
serious difficulty is encountered when 
the bird leaves food in the magazine 
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and finds it later, in the absence of 
the discriminative stimulus for ap- 
proaching the magazine. The por 
abolishment of the magazine CP 
crimination results in behavior whic 
will be in competition with the pec 
ing response. 

"The ari which presents fopa 
for a fixed period of time elimina a 
all the difficulties that are encon 
tered in the fixed-amount presa t 
tion magazine, but suffers a E. 
vantage in that the amount of 00; 
ingested for each reinforcemen d 
not necessarily uniform. Neve 
less, the fixed-time presenta cior 
magazine is undoubtedly sup 
for most purposes, because the ai 
ability introduced by slight V^ pr 
tions in the amount of foo i 
reinforcement is small in repe 
the difficulties encountered from € e 
peting behavior conditioned able 
same terms as the dependent va" 
of the experiment. d js 

The arel diet for the pigens 
J stin 
lus, both from the point of view ^: 
bird's behavior and the cons 7 jn 
of a reliable magazine. The cO 
used in the Harvard laboratory cent 
sists of a mixture of 50 Lun and 
kaffir corn, 40 per cent vete sai? 
10 per cent hemp seed. The $ 
tend to be of uniform size. A 

The magazine now at the ole 
laboratory works as follows: ^ to ê 
noid draws a pivoted tray pig?) 
horizontal position where ord smal 
can reach the grain throug® rain as 
aperture; a funnel feeds e rays 8 
needed at the rear of the dy M 
6-watt lamp, mounted dit the 
the aperture through W z ië tra) 
pigeon eats, lights whenever 2; whe 
is raised to the eating positio y th 
the tray is dropped out © 
light goes out and the Te 


t Move the 


Ird's 
co ent i 
P mpartment, or which cover 


a 
/ hoy ul 


(Cay 
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Faiination is sufficiently dim so that 
illu pigeon cannot see the grain. The 
ra pated magazine serves as an 
or approach to the magazine and 
Moo nos seryes as an S? in 
— ? pecking in the magazine. 
bid wd minutes of training the 
oM es no attempt to reach the 
Position en Eres tray is in the removed 
Othe and the magazine light is off. 

T types of magazines which 
grain in and out of the 


its 


T unc : 
over the grain, have been used 


ut Å 

no e disadvantage that the 
Süphr in sat by having its bill 

agazine PUE, moving part of the 
rarely bef, hile this will occur only 
being role ore the bird learns to avoid 
cae by the moving part, the 
Bazine imidity in respect to the 
trainin will make the magazine 
troducg. much more difficult and in- 
Tent bis p pening into the experi- 
b " Ree can be easily eliminated 

Sign of the instrument. 


Tesu 


he p P 
Experimental Chamber 


he's 

the soe of the chamber in which 
arbi rary works is to a large extent 
Positio ed So long as the magazine is 
à me the neighborhood of the 
E Xm Limitations in space, 
tus be m y require that the ap- 
ept as small in size as 
ind be ap Suitable size for a bird 
ig; és. WI proximately 15X12X12 
iss. ch the bird compartment 
ta ei artificial ventilation is al- 

Sounq i required. 

Whose on is a knotty prob- 
Qui; of the e ion depends upon the 
The Ments of Berimenter and the re- 
jy the e qe age problem. 

i sound absorption in- 
hires insulation by mate- 

nsiderable weight and 
11$ solution is both very 
Space-consuming. For 


p. n 
tabs sies of 


thi 
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most applications the degree of sound 
proofing that is afforded by a well- 
constructed picnic icebox will pro- 
vide data which are unaffected by 
random noises that occur in the ex- 
perimental room. Critical events 
which can form the basis of a dis- 
crimination, however, must be silent. 
Since these events are nearly always 
the operation or the release of a re- 
lay, the problem can be solved most 
easily by using high impedance, 
light-weight relays that are shock 
mounted. The low intensity of these 
clicks, together with the amount of 
sound insulation applied by a good 
quality picnic icebox, will make im- 
possible the formation of the dis- 
crimination based on a relay opera- 
tion. In addition to these precautions 
it is the practice of the Harvard 
laboratory to supply in each experi- 
mental chamber a masking noise con- 
sisting of a random spectrum of 
sound. This type of noise is most 
effective in masking clicks. For 
nearly all applications, there is no 
need to eliminate the recorder noises. 
The click which the recorder makes 
every time a response is made serves 
as a conditioned reinforcer for the 
response and helps maintain a stable 


form of the response. 


Control Equipment 

Because the response that is chosen 
in the free operant situation actuates 
a switch every time it occurs, it is 
ys possible to instrument 
that it runs auto- 
the programming 

experiment has 


nearly alwa 
an experiment so 
matically. Once 
equipment for an 
been devised it requires very little 
attendance by a psychologist, and 
essentially unskilled personnel can 
run the experiment. Apparatus does 
double duty, since it can run all 
night without any attendance. Night 
experiments are often an efficient 
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solution where it is decided to mini- 
mize outside sound disturbances. The 
limiting factor in the number of ex- 
periments that can be carried out 
under conditions of automatic pro- 
gramming is the ingenuity of the 
psychologist, the amount of money 
available for programming devices, 
and competent technical assistants. 

Night programming of experiments 
requires some method of terminating 
the experiment in the absence of the 
experimenter. The problem is easily 
handled in the case of the pigeon be- 
cause the pigeon roosts in the dark. 
To terminate the experiment, it is 
necessary only to disconnect the re- 
inforcing circuit and turn out all of 
the lights in the apparatus. When a 
nocturnal animal is used, however, 
external events are correlated with 
the termination of the experiment 
and a discrimination is formed. 

There are no simple rules or pro- 
cedures for the automatic program- 
ming of experiments. The program is 
accomplished almost exclusively by 
the relay and timing devices, and 
there is no substitute for general 
relay know-how or technical assist- 
ance. Facility for designing relay cir- 
cuits for use in programming experi- 
ments comes with a small amount of 
practice.* 

Care must be taken in the design of 
relay circuits so that the length of 
pulse necessary for the operation of 
the relays in the recording circuit is 
not larger than the length of pulse 
necessary for the operation of the 
relays in the reinforcing circuit. If 
the operate time of the reinforcing 
circuit is shorter than the recording 
circuit, the force or duration of the 


4 An excellent text on general principles of 
relay circuit design is available in The Design 
of Switching Circuits, by W. Keister, A. E. 
Ritchie, and S. H. Washburn, D. Van Nos- 
trand, 1951. 
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pecks will be differentiated so thai 
large numbers of pecks will occu 
which are of sufficient force i) 
operate the magazine, but ex 
pable of operating the recorder. A 
solution of this problem is to eel 
a larger duration and tens e 
pecks for the reinforcing circuit a 
is required for the recording "we 
In this way the mean force or d 
tion of pecks that occur is incre : 

and the likelihood of nonrecor i 

pecks is correspondingly decreas 


SNTAL 
THE PIGEON As AN EXPERIMENT 
ANIMAL 


' ovef 
The pigeon has advantages 


imal 
the rat as an experimental ee 
that justify the use of a new ua ol 
in spite of a considerable bo y he 
literature already dealing with 


rat. as } 
The pigeon lives as long long 
years. This makes possible the 


term experiments, into whic? tro 
maturation of the rat would ; 
duce radical changes. A varta 3) 
terval schedule, for example: end 
took 30 or 40 days to reach @ men 
state, would result in an exper tant 
which would encompass an imP e rat 
fraction of the life span of 4 by 
Considerable economy is achles ert 
using pigeons sequentially 1” di nent 
ments. For example, if an d je 
on some aspects of schedules 9' ple 
forcement resulted finally ?! "past 
behavior which can serve ed jn Di 
line, the birds could be reuse NT 
entirely different experimen p, 7 
required a base line of thats vist? 
1 u y 5 x 
The pigeon has very "T his, d 
acuity and color vision. | , in Pa 
great latitude and variety used 4 
kinds of stimuli that can Pe ^q t 
discrimination experiments that oe 
number of different stimuli erime” y 
be used within a single pe Á 
In contrast, the rat's V* 


Je in 
p nich 


THE FREE OPERANT IN THE ANALYSIS OF BEHAVIOR 


rw offers serious difficulty in the 
Sign of experiments analyzing com- 
Plex processes. : 
Sd pigeon comes to the experi- 
Sera a well-tailored response 
fe a y suitable for free operant 
EE  : pei mieritation. The high 
PRA pecking that can be generated 
valable ore result in a dependent 
ees which can change over a 
ide range, and which is neces- 


Sarily 
@ m iti i 
din ore sensitive to manipula- 


Tur 
PREPARATION or BIRDS FOR 
AN EXPERIMENT 


T š 
soon p rds should be banded as 
Supplier a ed are received from the 
th Seco nd their wings clipped along 
ey P run of feathers so that 
for Wie fly. They are fed freely 
time the esd days, after which 
is Bine lib. weight is taken. This 
ter Lea as the normal weight. 
until they the birds are not fed again 
Cent or ed reach approximately 80 per 
take al aeir ad lib. weight. This will 
Riven Out one week if no food is 
“Ver, isit n alternative practice, how- 
Othe n feed 5 grams of grain every 
alon While this will make the 
" ncs longer, the disrup- 
Wn. De Bacca $ digestive system will 
be Particular, The degree to which 
Te uced "m animal's weight must 
ing fo b i: ascertained only by 
ge of nee avior. A given per- 
Not hay, uction in body weight 
S Mis ig the same behavioral 
should penal. Therefore, the 
Vig Vill ea e reduced until the 
Nog CUE hesig t out of the magazine 
wipt out On. If the bird does 
in n cA the open magazine 
pia after being placed 
to th us, it should be re- 
day * loft and not fed for 
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After the bird eats freely and has 
had its daily ration on two separate 
days (15 grams each day, for the 
typical bird), the magazine training 
proper can be started. The task at 
hand at this point is to establish the 
magazine light and sound as the oc- 
casion on which approach to the 
magazine will occur with high prob- 
ability, and to extinguish responses 
to the magazine in the absence of the 
magazine light and sound. To ac- 
complish this the magazine is op- 
erated approximately every 30 sec- 
onds. The bird will approach the 
magazine in the absence of the light, 
and this behavior will soon ex- 
tinguish. At this stage of its training 
the bird should be watched carefully 
to avoid the development of any 
superstitious behavior (3) If any 
superstitious behavior develops, it 
can be eliminated simply by with- 
holding the magazine operation until 
some other behavior is in evidence. 
When the bird moves rapidly toward 
the magazine as soon as it is op- 
erated, seldom approaches it when it 
is not operated, and eats continuously 
throughout the operation, the maga- 
zine training is complete and the 
pecking response can be differ- 
entiated. 

The pecking response can be differ- 
entiated by any one of three methods. 
In all three methods the key is con- 
nected so that its operation presents 
the magazine via a switching circuit. 
In this way, when the first peck oc- 
curs the discriminative stimulus for 
the magazine will be 


approaching i 
contingent on the re- 


immediately 


sponse. 
1. The first method depends on the 


unconditioned level of responding. 
The bird is simply left in the ap- 
paratus with the key connected to 
the magazine. The first key peck 
that occurs will almost result in con- 
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ditioning if the magazine training has 
been effective. 

2. The second method uses a dis- 
crimination already in the bird's 
repertory. A small grain is scotch- 
taped to the key. The bird pecks at 
the grain and incidentally operates 
the magazine. Where removal of the 
grain disturbs the bird, it can be 
“vanished” by replacing it with pro- 
gressively smaller grains. 

3. The third method is the differ- 
entiation of the response. This is 
done by observing the bird and select- 
ing some behavior which approxi- 
mates the peck. Often the first step 
is opening the magazine when the 
bird is facing the key. The procedure 
from this point is one of alternate 
conditioning and extinction of vari- 
ous responses, which progressively 
approximate key pecking. As soon as 
the bird is facing the key regularly, 
reinforcements are withheld until 
some variation occurs in the behavior 
which is in the direction of the re- 
quired response. If reinforcements 
are withheld too long and the bird 
extinguishes, the process is begun 
again. 

It is very important that the 
operation of the magazine be im- 
mediately contingent on the specified 
behavior. If the reaction time of the 
experimenter is too long, the maga- 
zine operation may strengthen other 
behavior than was intended. 

With a small amount of practice 
and a hungry, well magazine-trained 
bird, it should take no more than 
five minutes to "shape up" a pecking 
response. If there is difficulty in 
shaping up the pecking response, the 
bird is probably not hungry enough. 
The hunger of the bird cannot be 
judged from the fact that the bird 
eats readily out of the open maga- 
zine, since this behavior is relatively 
insensitive to changes in the level of 


CHARLES B. FERSTER | 


deprivation. The frequency of A 
currence of the kind of ST ee 
is being conditioned is a muc m 
sensitive indicant, and the pM 5 
of body weight dr i. Y pest 
finally assigned to the bird ! M 
determined by looking at the p i 
amount of activity. If the Scil 
inactive, conditioning will be e. 
and the bird should either be E. apr | 
in weight or habituated to depri: $ 
paratus. A suitable level of d 
tion is more easily determine x 
an intermittent schedule of ie T 
ment is established. The subje de 
be equated in terms of leve body 
privation by adjusting thei 
weight so that the rates ae 
under a variable interval sc^ 
reinforcement are equal. E 
The initial conditioning e that 
carried out either in the Ca^ pin 
will be used in the experimen ap 
a specially prepared conde a 
paratus which affords a goo depen 
the bird. Which one is used CCP" ind 
on the conditioning procedur? No 
the type of experimental caf. (pe 
particular advantage is go ditioni 
use of an open cage if the con ition 
is carried out by the “uncon hod: i 
rate” or “grain of corn” ne. used 
the differentiation procedure 4: an 
however, an open cage is nec. A 
unless the experimental wr vie 
window which will allow a e ev 
of the bird when the cage i5 à expe 
as high as or higher than the oud 
menter. The birds will be $ E Joo! 
disturbed if the experimente " 
down on them. f cond 
If the pecking response 18 T di \| 
tioned by differentiation, S0™® ct 


oe a ee 
— a ES SN o 


E or me unconditioned rate of 
eo Where an unusual topog- 
deu es occur, several sessions of 
een ous reinforcement in the ex- 
ig p cage will almost always 
faphy: à uniform, natural topog- 
ES ent of an experimental ses- 
nia only by the number 
sa E, cements that are given. The 
E "em of food that is given is 
T E the bird's weight will be 
n a the next day. If the bird 
itm receive enough food during 
nt Bem to bring its weight up 
mal wet E determined as the nor- 
s Eu ~ difference is fed at 
fins we " he session. If the bird 
Eier 4 the number of rein- 
reduced given each session must 
MI suni, About 60 reinforcements 
ird if EM maintain the weight ofa 
train den 3-second presentation of 
eines a reinforcement. 


Tur Dp 
IE DESIGN or EXPERIMENTS 


Mere are no rules for the design 
other qi on the free operant 
Practice rom of accepted scientific 
9f the 5 ntermittent reinforcement 
any pow operant, however, allows 
, Young ig nl to be designed 
| Shed uy ase lines generated by a 
| e ample, of reinforcement. Two 

Mittens s will clarify how the inter- 

lies reinforcement of a response 

terat: a base line for judging the 

Erim on of behavior due to an ex- 
ental manipulation. 


Moy : 
od of 1 Reinforcement—the effect 
Variations in the size of a rein- 


9rcement on the tendency to be- 
ave. 


UE 

ing e Pigeon is trained on a variable- 

Whig al schedule of reinforcement 

Teg, ó Eenerates a constant rate of 

Sche qe An arithmetic-interval 
ule of reinforcement produces a 
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constant rate of response after ap- 
proximately 15 hours of training. In 
the middle of an experimental period 
the amount of reinforcement is either 
decreased or increased. In this way 
the effect of the independent variable 
on the behavior is uncontaminated 
by any passage of time or handling of 
the animal. The experiment is then 
continued until the behavior is stable 
under the new procedure, and the re- 
versibility of the process is checked 
by returning to the original amount 
of reinforcement. If it is found that 
the process is not reversible, the 
procedure of alternating the amount 
of reinforcement is continued in some 
counterbalanced order. This allows 
an analysis of the dynamic effect of 
changes in the amount of food in each 
reinforcement. If the behavior under 
different amounts of reinforcement is 
reversible, the procedure is repeated a 
sufficient number of times to estab- 
lish its significance. The number of 
reversals that are needed depends 
upon the size of the effect and the 
lawfulness of the change in the be- 
havior from one amount of reinforce- 
ment to another. The parameter is 
explored over the complete range in a 
single animal; and the experiment is 
repeated upon a sufficient number of 
animals to convince the experimenter 
that the effects of the manipulation 
are large in respect to the variation 
due to individual differences. Rela- 
tively few animals are necessary if 
the records show that the dependent 
variable changes in the same way 
from subject to subject, and differs 
only in terms of a constant, such as 
over-all level of responding. Suffi- 
cient control is possible for use of 
groups as small as two animals, al- 
though a group of three is more 
efficient statistically. Further refine- 
ment of the experiment is necessary 
if the subjects differ in the dependent 
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variable in both the constant effect 
and the nature of the change. 


Discrimination 


The development of a discrimina- 
tion between two colors will serve as 
another example of the use of an 
intermittent schedule of reinforce- 
ment as a base line. After the pecking 
response is differentiated, the bird is 
given several sessions of continuous 
reinforcement and the color of the 
light changes after each reinforce- 
ment. Reinforcement then occurs 
equally in the presence of the two 
colors on a variable-interval schedule 
of reinforcement, and it is not pre- 
dictable whether the color will re- 
main the same or change after each 
reinforcement. Separate recorders 
operating in tandem record the be- 
havior under the two colors. When 
the rate of response under the two 
colors is the same, reinforcements are 
discontinued in the presence of one of 
the colors. The intervals of the 
presentation of the color, however, 
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remain defined by the previous re- | 
inforcement schedule. As the rate 0 
response in the presence of the "d 
reinforced color (S?) declines, tie, 
rate under the reinforced color 
does not change. It provides a basg 
line for judging the effects of var! 
ables such as level of deprivation. 5 
Despite the alternation of the n 
inforced and nonreinforced stimu” 
the decline in rate in S^ is extreme 
orderly. Moreover, after two ort de 
hours of training the rate under 
nonreinforced color will be less e 
1/100 the rate under the valido 
color. Such an analysis of disci x 
tion problems permits the n 
menter to determine over very 9? 
intervals of time the tendencie ih 
behave in the presence Of, tent 
stimuli. The use of an intermit E 
schedule of reinforcement as à slop” 
line for the analysis of the deve sily 
ment of stimulus control is €? 


e 


han | 


h 
suc! 
extended to complex processes, gilar 
as concept formation, with $ 
advantages. 
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EXPERIMENTAL STUDIES OF SMALL GROUPS 
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Tia past few years the study of 
tation eere as an area of experimen- 
of an is een attracting the interest 
toe ee number of social 
Min aan A body of literature has 
qe umulating, upon which it is 
he aan of this paper to report.? 
here deuce z small-group analysis is 
in Retai as the study of persons 
must bes ace relationships. A group 
Possibilit Men enough to provide the 
ion, sq di. intragroup communica- 
group me at each member, after a 
sions and ee may report impres- 
ember if houghts about every other 
Studies Heke required. Many of the 
o artificial ve the direct observation 
TOCess of y formed groups in the 
Senteq Solving problems pre- 
trolled ji an experimenter under con- 
Makes eet conditions. — It 
"poses sa for definitional 
Wainteg Whether members are ac- 
Soup, p Prior to the meeting of the 
;, P» but naturally this factor is of 


ime 
i Cor : P 
Sign, ncern in experimental de- 


Prior: 
Ori : " P " . 
ki ex Tor inclusion in this review 
Riven to ental studies has been 
ontrolled laboratory inves- 


1 
ii, Uring th 


in paper, th € stages in the preparation of 


al Meu wasa research assistant 
University Y of Social Relations, Har- 
al Scie C's and recipient of a Canadian 
R. L "shes to Research Council fellowship. 
malt Solomen ank Dre- R, F. Bales and 
t, n for their help and encourage- 


Soci 


Al 
tio thou 
n has hee the great bulk of experimenta- 


&ro, View Pele only recently, nevertheless 
Dany Search rsa fifty-year period of small- 
Stug; ile inclu; The first publication date of 
SS have peed in this survey is 1902 while 

far 1955 een reported up to January of 


tigations rather than descriptive field 
reports of groups in which there has 
been little attempt to define pre- 
cisely the variables, both dependent 
and independent, or to seek relation- 
ships between two or more observed 
behavioral indices. Since the major 
purpose of this review is to evaluate 
the present state of empirical knowl- 
edge in the field of small group study, 
those articles in which emphasis is 
primarily theoretical or interpretive 
have been eliminated. Thus, the work 
of early thinkers such as Cooley, 
Elliot, Follett, LeBon, Mead, Sim- 
mel, Sumner, etc., who are impor- 
tant for their many shrewd insights 
and hypotheses about groups, is not 
dealt with directly but only indi- 
rectly in so far as it has stimulated 
and proven to be amenable to ex- 
perimental investigation. Similarly, 
recent systematic treatments of small 
group phenomena such as those given 
by Bales, Bion, Homans, Moreno, 
Newcomb, Redl, Whyte, etc., and 
review articles, for example those by 
Gibb, Platts, and Miller (57), Shils 
(143, pp- 40-52), and Swanson (157), 
have little place in a paper of this 
kind. 

Another criterion influential in de- 
termining the selection of articles is 
implicit in the definition of the field 
of small-group analysis previously 
stated. That is, for definitional rea- 
sons, the work of F. H. Allport, 
Sengupta, Sinha, Weston, English, 
Farnsworth, etc. is not considered 
here. Their work falls under the 
general heading of '"'social facilita- 
tion" since they were particularly 
concerned with the way in which the 
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mere physical presence of others acts 
as a stimulant on individual activity, 
eliminating for the most part inter- 
personal communication. For similar 
reasons many studies of the effect of 
spectators or auditors, and of rivalry 
and competition in human and ani- 
mal subjects are excluded. Thus, 
studies which provide the possibility 
of intragroup communication form 
the core of the field of small-group 
research. 

The studies of small groups here 
reviewed are classified in terms of the 
independent variables specified for in- 
vestigation. The general plan of this 
survey is to subsume the investiga- 
tions under five topical headings. 
These headings are as follows: (a) 
Studies designed to contrast and 
compare behavior of groups and indi- 
viduals, (b) studies which involve the 
manipulation of social structure vari- 
ables important to group functioning 
Such as authority relationships, (c) 
studies of the effect of cultural vari- 
ables, that is, the sharing of values 
and goals in a group, (d) studies in- 
volving the manipulation of situa- 
tional conditions such as group task, 
size of group, communication net- 
works, etc., and (e) studies of per- 


sonality variables affecting group 
_ behavior. 


BEHAVIOR oF GROUPS AND 
INDIVIDUALS 


r persons 
y in groups are 
problem-solving 


; 3 € without inter- 
action or in competiti 


ms solved or ac. 
* This was the 
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main concern of the early exper 
mentalists, but interest has Me 
with present emphasis on processes 
in small groups. 


"m 
Efficacy of Group Performance verst 
Individual Performance 


Problems with specified criteria af 
evaluation. Group discussion ES 
to have an effect on individual jn 
havior in a wide range of acti 
and this effect is generally evalua 
as desirable by the experimen di | 
Münsterberg (120) found that 1 E 
vidual judgments of the number 
dots on cards were more correct à fe 
group discussion than before. Gro 
performance has also been fon E 
be more efficacious than. indivi out 
performance for word-building Sy, 
of letters by Watson (163); for wk 
bers of arithmetic problems cor a 
solved by Shaw (141), Barton s 
and Klugman (90); for memory 37); 
word construction by Radu nts 
for accuracy of judgment of ve 
by Klugman (91); and for acchta na 
judgment of events in a legal 9! 
tion by Dashiell (37). „a deal 

All of these laboratory studies for 
with a simple type of problem | 
which there are definite criteri? e 
evaluate performance. However. ed | 
same results have been. obta' tor | 
using more complex situations: pe 
example, Lorenz (102) studie? guc 
effect of the work group on P found 
tivity in a shoe factory and of ? 
an increase in output efficienCY pef 
worker in a cooperating grouP 
his output when isolated. té 

Granting that group Hey ivi | 
has a powerful effect upon ! pic! 
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n drawn. Such contradictory 
carefull - only We zesdlved. Dy 
Nu 2 : pne experiments in 
explicitl ee and conditions are 
Marston ie pe specified. —— 
all's experi (110), criticizing Dashi- 
ES cio, "pm for lack of specifica- 
Aidu] ved that a single trained in- 
rider of Day be a more successful 
trained iren tian a munber ef une 
ing ud tm this superiority vary- 
nding in e specific kind of fact 
Ap Wi ich he has been trained. 
may' € knowledge an individual 
his P of how others' opinions in 
condition differ from his own is a 
€ EA which greatly influences 
Persuasion c role of argument and 
is study according to Jenness (83). 
Conclusio, was designed to qualify the 
that “in ^ drawn by Münsterberg 
rect Cru judgments are more 
elore ^ er group discussion than 
arranged i rtinsterberg had always 
Xperiment j that the subjects in his 
thers’ jud knew exactly what the 
Ìscussio gments were before group 

Other n began. 
and Stro authors, Gordon (59, 60) 
many of i (155), point out that in 
xan ple he studies in this area, for 
Would ie oad study, the results 
eee ad een little altered if each 
ThE pro nine separately and 
b at is, S s combined statistically. 
thden taden subjects made inde- 
Stare Were S es of weights and 
justi al a ificially combined into 
vi ents iyeseten the composite 
Q increase Vj npa in correctness 
a Size of the aggregate. 
Criticisms refer to tasks 
oy tequire the addition 
al contributions. . Thus, 
the indivig ene is superior to that 
uak: inkin ual just by the fact that 
agis Pooled of a number of individ- 
Was Doini Under such conditions, 
nted out by Marston, a 
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particular individual working alone 
may be superior to a group and would 
be impeded through group discussion 
with inferior persons. However, 
when a task is used which involves a 
number of logical steps, all of which 
must be in a correct order to find the 
right answer, such as in Shaw's study, 
group discussion may have real ad- 
vantages over individual endeavor. 
The advantages seem to be due to the 
rejection of incorrect suggestions, the 
checking of errors in the group, and 
the increment in the range of sugges- 
tions and original ideas. 

Other versions of the same type of 
study may be found. Deutsch (39) 
essentially induced an attitude of 
mind in his investigation of coopera- 
tion and competition similar to that 
created in the foregoing studies. The 
students of the cooperative groups 
received final grades that depended 
upon the solutions to puzzle and hu- 
man relations problems which their 
group as a group submitted. In the 
competitive groups the final grade 
was determined by how much each 
individual contributed to the solution. 
The findings indicated that greater 
productivity occurs when the mem- 
bers of a group are organized in terms 
of cooperative activities rather than 
competitive ones. Evidence support- 
ing this conclusion has been reported 
by Mintz (116), Stendler, Damrin, 
and Haines (151), and Maller (105). 
Maller concluded that cooperation 
with an organized team resulted in 
greater efficiency than work for the 
self, while cooperation with an arbi- 
trary group, chosen by the examiner, 

efficiency. Efficiency 


resulted in lower 
was measured by the speed with 


which simple additions were done by 
school children. v. 

Problems with unspecified criteria 
of evaluation. Group discussion has 
been shown to have an important 
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influence on individual behavior even 
where performance can be judged, 
only arbitrarily, as more correct, 
faster, or more effective. Bechterew 
and de Lange (18) gave subjects 
moral conflict situations to decide 
upon and found that after group dis- 
cussion individual solutions were 
more inclusive of the many relevant 
facts in the case as well as more 
similar to each other. 

Sherif (142), using the autokinetic 
phenomenon, had subjects, while 
working alone, make successive judg- 
ments of the extent of the apparent 
movement of a light. Under these 
conditions each subject developed a 
range within which he made his 
estimates. ^ These subjects, when 
subsequently put in groups of two 
and three, gradually came to make 
their judgments within a restricted 
range, characteristic of the group. 
When, however, subjects began by 
making judgments together, they 
kept their group norms while later 
making judgments alone. Sherif uses 
this experiment as the prototype by 
which group norms, attitudes, and 
values are established. Propagation 
of similar type experiments has oc- 
curred (24, 64, 140). 

These latter studies, a 
posed in efficiency terms 
experiments, are likewis 
prove that a group situ 
defined, does indeed affect individual 
performance, Such studies charac- 
teristically minimize the group dis- 
cussion process itself, the analysis of 


which is the core of small-group re- 
search at present, 


Ithough not 
as the former 
e designed to 
ation, vaguely 


Efficacy of the Lecture Method Versus 
the Group Discussion Method 

Essentially the Same 

being investigated in the work aimed 


at proving that £roup discussion has 
more powerful effects upon individual 


question is 
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behavior than the traditional lecture 
method. In the actual teaching ue 
college subject by the lecture pe 
class discussion methods, Jones (87) 
found that students scored higher on 
immediate and delayed tests for 
reproduction in the discussion ee 
This result was substantiated on 2 
for delayed recall by Bane (9), me 
ever, and Spence (148), working s 
graduate students, found just um 
reverse result to that of Jones. (3) 
cently Husband (79) and deem 
have reported that the lecture met’ i: 
is more efficient in teaching than HE 
method of small section ee ro 
when final grades are used as en 
measure of achievement. | Howe 
Asch drew just the opposite conc a 
sion, using measures of change x 
social and emotional adjustment 4 
criteria, 


Many of these contradictory CO" 


: of- 
clusions are no doubt the result 


poorly specified and poorly controlled 
experimental variables as well as bc 
lack of uniformity in the operation’ 
meaning of "efficiency." The con EY 
tions under which group discussion, 
are found to be superior to € i 
methods ought to be explicitly stat m 
Other experiments have been The 
ducted in a variety of situations. dies 
results are unequivocal in the stu the 
of food habits by Lewin (95), s 
(65), Willerman (166), and Ra se 
and Klisurich (131). More BON 
wives changed their behavior 2 ds 
attitudes about various types of í0077 
after participating in a group š 
cussion than after hearing lec 
concerning these foods. In the lec ny" 
Situation individuals resisted meni 
thing that might have made E 
depart from old group stan M 


res 


: ter 
Which they had internalized. hang? 
group discussion, however, oH 
was facilitated since new 8 


the 
Standards had evolved. Thus 
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to which was due to the rela- 
ion between the individual and the 
P Standard was eliminated. 
scm itn, group discussion has 
" M ute to be effective in changing 
dee range of behavior patterns. 
"e D attitudes have been 
s on (99, 109), hostile attitudes 
ives Ne community problems 
cured (5 ; 98), alcoholics have been 
leviated ), neurotic disabilities al- 
turbed 2 89), emotionally dis- 
tivit children helped (21), produc- 
Y raised (35, 81), roles and 


S atu 
duced changed (125), frustration in- 


isabilis; 
not paties accepted (41). We need 
discussi urther persuaded that group 


individual Processes have an effect on 
there is i performance even though 
in the re oe process occurring 
ily onan of studies. This proof 
Some prol rund up new and trouble- 
nisms 4, piems concerning the mecha- 
a@chie er which this influence is 
c th the conditions under 
s. n empirical observation 
n 
mpi, e food-habit studies, for ex- 
$e , Mine. Were certain conditions 
he ‘ie to say, determined 
Erou S. In these discussion 
as no question who the 
n thee was, and he func- 
gies from beginning to 
sion Apost: there was no 
to ite the objective of the 
ge o It was designed 
erg € food habits of the 
: go are but two of the 
Sults ^ which conditioned 


sig, 9n 
ip Stablea the other studies lose con- 
Al te use TSuasive powers by failure 
Van? t of a control group design. 
hae define ge oem variable, 
“adh, has led as "group discus- 
T$ or wig aded groups with 
hout, groups of various 


279 


sizes, meeting over different periods 
of time, some with opportunity for 
feedback and self-evaluation, some 
permissive and others directive, 
groups with different purposes and 
with all types of participants, from 
children to neurotics. Finally, the re- 
sults of these studies have not been as 
cumulative as might be expected 
since the problems set for investiga- 
tion tend to be structured in a 
polemical way. 


SOCIAL STRUCTURE VARIABLES 


In this section, experiments are re- 
ported which attempt to make ex- 
plicit the effects of one set of vari- 
ables, variables which were uncon- 
trolled and for the most part un- 
recognized in the previous section. 
More specifically, different types of 
authority relationships external to 
the group are investigated in terms of 
the effects these have on group pro- 
ductivity, shared attitudes in à 
group, therapeutic gains, group in- 
tegration, amount of communication, 
etc. 


Diffuse Authority Relationships: 
Studies in Attitude Change 


In the process of interaction, group 
members develop norms, attitudes, 
and motives which they hold in com- 
mon, according to Whyte (165). 
These norms may or may not be in 
accord with the norms of persons in 
authority positions. The following 
studies indicate the consequences on 
small-group behavior of two status 
levels holding concordant or diver- 
gent norms, goals, and interests about 
a common subject. 

The pioneer studies in industry by 
Mayo (111), Roethlisberger and Dick- 
son (135), and Whitehead (164) of 
two small groups of factory workers 
indicated that when strong loyalties 
exist between workers and manage- 
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ment, productivity is high but when 
negative sentiments prevail, the 
workers develop an elaborate in- 
formal system of rules and sanctions 
such that output is actually re- 
stricted. Here loyalties toward 
management were established by the 
workers by virtue of their selection 
for special participation in the stud- 
ies, and of management's policy not 
only to consult these special workers 
before any change was introduced 
into the work routine but also to 
allow the workers to participate in 
the designing of the new job. Nega- 
tive sentiments were engendered as 
the result of management's disregard 
of the workers in policy making. 

Similar results have been reported 
to point up the advantages of co- 
operative action on the part of 
management with workers (2; 14, p. 
25; 51, 52, 108, 109). In addition, 
resistance of piecework employees to 
changes in their work methods and 
jobs prescribed by management was 
found by Coch and French (35) to be 
inversely related to the amount of 
joint decision-making granted to 
workers by management. With 
active participation, the workers de- 
veloped task goals among themselves 
and with management and overcame 
their resentment against authority so 
that successful job change was pos- 
sible. Maier (104) showed further 
that a leader skilled in conference 
procedure and possessing exceptional 
ability in solving technical problems 
could conduct a discussion so as to 
obtain not only group acceptance of 
his ideas but also to obtain a quality 
of problem-solving that surpassed 
that of a group working with a less 
skilled leader and/or without techni- 
cal competence. 

This result has been found not only 
in industrial settings. McCandless 
(113), working within a training 
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school setting with high-grade, men- 
tally deficient children and prede- 
linquents, wanted to decrease the 
social acceptability of the domineer- 
ing type of leader in the informal peer 
groups. He found that the relation- 
ship between dominance and popular- 
ity was high in cottages directed by 


adult supervisors, but that this rela- | 


tionship decreased as the boys them- 
selves were allowed to participate In 
supervision and policy makin i 
ton and Heintz (130) found tha 
“participatory” leadership as OP 

posed to “supervisory” leadership 
was more effective in changing atü 
tudes toward presidential nominees; 
in producing group agreement, 4n 

in máking the task more interesting 
among college students. 


Specific Authority Relationships: 
Studies in Leadership Style 


The studies reported in the pra 
vious subsection were phrase 
terms of changing attitudes of gronh 
members in order to affect some one 
desirable goal. The following st" s 
have to do with leadership 84 
which can be manipulated to 1n xe 
different types of specific authors 
relationships in order to study ^^ 
effects on other small-group behav a 

The very famous Lewin, LIPP! f 
and White (96, 100, 101) study , 


g. Pres- : 
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faire leadership is an excellen at 
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active group participation P 
when demonstrating to the 8" jg 


members what they were to — all 
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policies were determined king an 
discussion with the leader tak"? į 


s faire 
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reedom for Pu OR Ea. 
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mental conditions. They found that 
gross structural characterizations of 
leadership styles by persons possess- 
ing very different bases for evaluation 
(these bases were labelled objective- 
behavioral, —projective-attitudinal, 
subjective-internal) were in sub- 
stantial agreement. Heyns (72) ob- 
served the effects on participant 
behavior of discussion leaders who 
manifested an active and positive 
relationship to their groups as con- 
trasted with leaders who had es- 
sentially negative attitudes. The 
most notable result was the greater in- 
cidence of supportive and cumulative 
contributions among members in the 
positively led groups and of opposing 
contributions in negatively led groups. 
Also there was greater acceptance of 
opposing behavior in the negatively 
led groups such that opposers re- 
ceived high popularity ratings and 
were the most highly satished with 
the decision. 

Other studies of leadership style in 
small discussion groups have been 
conducted in an educational setting 
with the purpose of improving teach- 
ing methods. The results at present 
seem to be inconsistent. Wispé (167) 
used two styles of teaching in dis- 
cussion groups at the college level. 
He found no differences in final ex- 
amination marks between students 
in directively led groups and students 
in permissively led groups. However, 
students preferred the former. On 
the other hand, Allport (1) reported 
results to indicate that students pre- 
ferred informal, permissive, and 
friendly discussion groups, as did 
Gross (62), who also found significant 
gains in insight on a self-insight scale 
administered before and after the 
group meetings. Evans (42) con- 
cluded that directive leadership in 
therapy groups is more efficacious 
than nondirective leadership, using 
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therapeutic gains, member prefer- 
ence, and attendance records for the 
basis of this conclusion. On the other 
hand, Faw (43) found that the non- 
directive approach was preferred by 
students, that it induced high student 
participation and better performance 
on examinations. Bovard (25, 26) 
showed that affectivity was higher 
between | members in  ‘‘group- 
centered" groups and members were 
more susceptible to opinion changes 
than in "leader-centered" groups. 
The advantages of "'group-centered"' 
groups in school learning have been 
pointed out by Flanders (46) and 
Perkins (126). Rehage (133), how- 
ever, obtained results which did not 
warrant claims of superiority for one 
method over another. 

Put in efficiency terms these results 
are confusing. (The same contradic- 
tory conclusions were encountered in 
the polemical studies of the efficacy 
of the lecture method versus the 
group discussion method.) Like many 
evaluative studies, the conditions 
under which advantages are greater 
for one type of leadership style than 
for another are for the most part 
poorly stated. The experimental re- 
sults of these studies stand as 
particular findings, not unified into a 
conceptual scheme of problems and 
concepts of social relationships, and 
incapable of such unification because 
there is lack of systematic study of 
the effects of independent variables. 

Recent empirical and theoretical 
writing (6, 7) about small-group be- 
havior has tended to regard the small 
group as a dynamic system of action, 
which ebbs and flows between in- 
strumental-adaptive activity as task 
problems are being solved, and ex- 
pressive-integrative activity as socio- 
emotional problems among the mem- 
bers are attended to. That is, over 
and above the common norms and 
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attitudes which are built up in the 
group, there are equilibrium prop: | 
erties of the small group itself such { 
that imbalances of activity in certain 
areas have repercussions in other 
areas of activity. 

Evidence for such a view has bw. 
presented by Sterling and Rosentha, 
(152). They found that leaders an 
followers change with different gus 
of group process, the same lea s 
usually coming to the fore as kc 
phases of the group recur. E. | 
and Strodtbeck (7) present anne 
to support the notion of phases a 
group problem-solving. Under EA 
tain conditions there are subperio" 
within the total period, in which p? 
teraction changes its character i 
predictable ways as a group prose á 
from initiation to completion ° 
continuous period of interaction. 1) 
similar view is held by Heyns 
and Plank (127). 

With such a conceptual $C 
perhaps questions posed in d 
omous terms, such as directive, 
permissive leadership styles, are one 
formulated most realistically- : 
behavior style of a leader maY the 
appropriate for one phase v Ra 
sequence of events but malad gw a 
for another. If a leader rigidly ? ‘not | 
tains one behavior pattern and P pe 
sensitized to his functions ™ od 
various phases of the grouP» rou? 
something less than maximum Bott 
satisfaction or efficiency W! 
ceivably ensue. 
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with those above them in the or- 
ganizational structure. 

Kelley concluded that the most dis- 
ruptive circumstance to intragroup 
friendliness was what he called high 
status (reward) combined with the 
possibility of demotion (withdrawal 
of reward) and low status combined 
with the impossibility of promotion. 
The provision of status security for 
the highs or the addition of the pos- 
sibility of moving upwards in the case 
of the lows led in his groups to the 
maintenance of group solidarity. He 
also found that the very existence of 
status differentials may operate to 
prevent ease of communication. 

This concludes the section on types 
of authority relationships and their 
consequences on small-group be- 
havior. One of the dependent vari- 
ables in these studies is the presence 
of common attitudes, norms, and 
values among group members. In the 
next section, the degree to which a 
culture is shared in a group becomes 
an independent variable which is 
manipulated in order to study its 
effect on other aspects of small-group 
behavior such as problem-solving, 
amount of communication, content 
of discussion, reaction to frustration, 


etc. 
CULTURAL VARIABLES 


The cultural component in small- 
group experiments has been manipu- 
lated in two different ways. First, 
group affiliation has been used as an 
indication of shared values and 
norms on the assumption that these 
are formed and held in common as 
group members interact with one 
another. Group affiliation is a diffi- 
cult variable to use, however, since 
the degree and type of acquaintance- 
ship are often hard to specify. Con- 
sequently, a second method has been 
devised. Groups are formed and in- 
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structions given in such a way as to 
establish group frames of reference 
desired by the experimenter. 

Unfortunately, the strengths of 
one method of variation are the 
weaknesses of the other. The second 
type of variation has advantages in 
that the extent to which norms and 
goals are shared can be precisely 
specified. It has the disadvantage of 
creating experimental situations in 
which group affiliations are arti- 
ficial, goals limited, obligations weak, 
and permanency lacking. The re- 
verse is true of the first type of 
variation. Thus, the study of the 
effect of a common culture has in- 
herent difficulties in an experimental 
setting. 


Group Affiliation 


There are a number of studies 
which investigate the effect of prior 
acquaintanceship and therefore of 
shared values on, other small-group 
behavior. In a study by French 
(49, 50) the organized groups were 
composed of teammates from a 
neighborhood house while the un- 
organized groups contained subjects 
who were unknown to each other 
before the experiment. Both groups 
were exposed to experimental con- 
ditions of frustration, produced by 
the attempt to solve objectively in- 
soluble problems, and to conditions 
of fear produced by suffusing their 
locked room with smoke in simula- 
tion of a fire. The results indicate 
that the members of the organized 
groups compared with the unor- 
ganized groups were more inter- 
dependent, had greater we-feeling, 
had greater equality of participation 
among members, had greater motiva- 
tion to complete the problems and 
greater feeling of frustration when 
unable to do so, were more inclined 
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to direct their aggression toward 
other persons in their group, ang 
showed more fear. Using preschoo | 
children, Wright (168) studied -the 
social behavior of pairs of strong 
friends and pairs of weak friends 
when subjected to frustrating situa- 
tions. The results indicate that 
strong friends showed more cooper 
tion and more aggressiveness tha 
weak friends. - 4 
Using two behavioral indices 
senteeism and turnover—Ma ae 
Lombard (112) investigated di 
ences in group solidarity between ies 
large industrial plants. The facto 
were similar in geographical locatio?" 
technology, and labor force -2 
differed in the degree of prine 
group organization on the M. 
level. In the low-turnover pu ; 
personal bonds, shared norms, ve 
stitutive of a primary group, Were ur 
established and newly ree 
workers were easily incorporate these 
the high-turnover factory, tions 
bonds were weak and no sanc ne 
were enforced as workers perfor! nt 
their functions independently on o 
another. This was especially t ory 
the new workers who showe dtu gm 
large proportion of absence an sub 
over. This result has IM d 
stantiated by Fox and Scott (4 | 
Davis (38) among others. 
Strodtbeck (154) studie 
wife dyads in three cultures ®, jer 
attempted to resolve opinion i the | 
ences. The cultures differe » de’ 
way the status of women " po? 
fined, women having à power ase 


d 
d husba ey 


community, and least uk 
Mormon group. He foun s 1 
differential ability of husba ió p% 
wives to win decisions an 
ticipate verbally in the exP 
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tion in Navaho society nd ee 
with men, less powerful in T Di 
that f 
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a was closely related to the 
on of the power positions of 
men and women i i 
mt en in the larger social 
ed ural organizations. He 
Pa pat the further relationship 
ù e actual amount of in- 
ence exerted by a pe 
ma decision person on a 
Participati and his pattern of 
y Een ] à result substantiated 
Aluential (149). The most in- 
quent] po tended more fre- 
Opinio) p questions, carry out 
fne re analysis, and make re- 
fluential marks while the less in- 
m Spouse showed acts of agree- 
acts Di tgteement, and aggressive 
Status, a to deflate the other’s 
Et may Fas range of possibilities 
behavior € used to influence the 
Stribeq d another has been de- 
Served on Merrill (115), who ob- 
Standar Ta and children in a 
inally” ay situation. 
Obtain dé Gyr (66) attempted to 
Siferences 7 Ptions of the cultural 
Es res m customary committee 
ic atives fr y interviewing repre- 
se the vite Nina South Amer- 
tees. ae ast, and the United 
the ative dive ap are extremely 
ake sample. Th the inadequacy of 
As EVI ent in € greatest differences 
TSticans a 2" attitudes of South 
lae appe nd North Americans. 
er ed an awareness of 
Eau xd trustfulness in del- 
White in the The and desire to coop- 
€ in the nited States sample, 
e outh American sample 
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E $ rere others, i 
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oy teq in c Hed and instructions 

| Such a way as to create 
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cohesiveness. ‘‘Cohesiveness”’ is used 
in these studies as an explanatory 
concept. 

Back (4) used differences in the 
salience of instructions to establish 
low and high cohesive groups. It was 
found that in the highly cohesive 
groups, members not only tried 
harder to reach agreement and to in- 
fluence their partners on controversial 
issues but were somewhat more will- 
ing to accept their partners’ opinions 
than were members of the low co- 
hesive groups. Schachter, Ellertson, 
McBride, and Gregory (139) created 
low and high cohesiveness within 
groups in a similar way in order to 
determine what effect cohesiveness 
had on standards of production. 
There was no indication of any neces- 
sary relationship between cohesive- 
ness and productivity. However, at- 
tempts by the group to influence a 
member to decrease her rate of pro- 
duction was more effective in high 
than in low cohesive groups. Cohe- 
siveness appeared not to be a deter- 
mining variable when the request was 
made to increase output. 

Festinger and Thibaut (45) manip- 
ulated the solidarity dimension by 
the force with which the experimenter 
emphasized in the instructions the 
necessity, first of all, for a task solu- 
tion and, second, for a unanimous 
group decision. The results indicated 
that the volume of communication 
directed toward a group member was 
a function of his holding an extreme 
opinion. The greater the solidarity, 
the greater was the tendency to com- 
municate to persons expressing €x- 
treme opinions and the greater was 
the actual change toward uniformity 
of opinion in the group as a whole. 

Finally, Schachter (138) created 
his degrees of cohesiveness by manip- 
ulating the attractiveness of the 
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activities which the groups mediated. 
That is, students becoming members 
of clubs of their choice constituted 
high cohesive groups while those 
becoming members of clubs which 
they were not interested in joining 
made up the low cohesive groups. 
Using stooges to express deviant 
opinions, he showed that in high co- 
hesive groups, the deviant was more 
strongly rejected on sociometric test- 
ing than he was in low cohesive 
groups. In terms of amount of com- 
munication addressed to the various 
group members, he found that more 
communication was addressed to the 
deviant in highly cohesive groups, 
and that this trend was more pro- 
nounced during the discussion of 
issues vital for the group. 

Thus, group affiliation and the 
sharing of norms and goals by mem- 
bers seem to have behavioral corre- 
lates. Group affiliation and its con- 
comitants were defined independ- 
ently in the former studies, while in 
the latter studies (with the exception 
of Schachter) cohesiveness was in- 
ferentially derived. These latter 
studies failed to create many of the 
characteristics of primary group 
membership. They tended in that 
direction to the extent that the group 
members were influenced in their 
attitudes in the way predicted by the 
experimenter; that is, to the extent 
that the group members accepted the 
definition of the situation and of the 
goals pronounced by the experi- 
menter. The experimental condi- 
tions seemed to achieve an approxi- 
mation which went far in effectively 
changing participant behavior in the 
expected directions such that it ap- 
peared justifiable to include these 
studies in this section. The circular- 
ity in this argument is apparent, and 
a closer examination of the concept 
of solidarity or cohesiveness created 


by experimental manipulation is re- 
quired. 


SITUATIONAL VARIABLES 


In this section, studies are included 
which are designed to define more 
precisely the influence of variables 
which are part of the physical situa- 
tion impinging on a group. Four suc 
variables have been studied: (a) E 
nature of the task presented to ha ; 
group, (b) the numerical size of 3 
group, (c) the spatial arrangement % 
members, and (d) the external I 
strictions on communication chan 
nels. 


Task Problem 


Every conclusion made about small 
group behavior depends upon cone 
instrumental or task problems ber 
fronting the group under study. ot 
erally the task problem itself is,” 
the independent variable but uw 
situational condition which !9 es 
cluded in the interpretation O 
sults, or is disregarded and unsP 
fied. ; 

There are several experiments ed 
tually designed to determine mall 
nature of task influences On Nixon 
group behavior. Carter and án 
(31) used three different tasks ical’ 
tellectual, clerical, and mechans $ 
assembly—as situational van 
which were shown to affect leader 
behavior. In general, the ou ence’ 
who took the lead and influ task 
their partners in the intellectu? the 
also influenced their partners nical 
clerical tasks. The mecha or. 
assembly task gave only TA pr p 
correlations with the other t | 
lem-solving situations. In owe! 
study Carter, Haythorn, an4 | ion” 
(29), also interested in the 
ship between leadership analysis" 
task, employed factorial a” igro”? 
type of analysis used in sma 
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dy, particularly by Cattell (33) in 
dh for general group and 
; hip dimensions. Two major 
leaders ‘ae revealed—an intellectual 
Hana and a leadership based 
to t ax Dual skills. The conclusion 
is Se Studies was that leadership 
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0 efendi : 
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tion of the reassembly and construc- 
tion problems, it had little effect on 
anagram formation. The reassembly 
task was most efficiently solved in 
groups where all members could talk 
and listen to all other members. The 
construction problem, however, was 
solved most efficiently in a group 
which had a man in a central co- 
ordinating position. 

Finally, Bales and Strodtbeck (7) 
found that the sequence of events in 
problem-solving groups varied in 
character with the type of problem 
under consideration. The tasks they 
analyzed ranged in substance from 
group projection sketches of Henry 
and Guetzkow (70) and chess, to 
group decision and planning prob- 
lems with various degrees of reality. 

Thus the problem presented to the 
group has been shown to be a per- 
vasive situational condition which 
affects small-group behavior, vari- 
ously measured by, for example, 
leadership, efficiency, and sequential 
scores. So far, few studies have in- 
vestigated the task problem as an in- 
dependent variable. What results 
are available sound a cautionary note 
for all small-group experimenters to 
specify clearly the problem orienta- 
tion of the groups under investiga- 
tion and interpret results accordingly. 


Sise of Group 

Very few experiments have actu- 
ally been designed to discover the 
differences attributable to change in 
group size, despite the very early 
intuitive analysis by Simmel (144) of 
the effect of group size on the socio- 
logical form of the group. Moede 
(118), using the physical pulling 
power of men as his measure of 
effectiveness, found that a four-man 
group was most economical. He 
claimed that the pulling power of the 
average individual of a group de- 
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creased by 10 per cent with each 
additional worker. Marriott's (107) 
study of a total of 330 various 
sized management-organized working 
groups in two motor-car factories 
demonstrated an inverse relationship 
between output per man and group 
size. 

However, as was pointed out by 
South (147), the efficiency of various 
sized groups depends upon, among 
other things, the type of problem the 
group is attempting to solve. Com- 
paring three-person and six-person 
groups, he concluded that the smaller 
groups are more valuable when the 
problem lends itself to immediate 
formation of solution while the large 
groups perform more efficiently 
when the problem requires that wrong 
hypotheses be promptly rejected. 
The other factor he specifically in- 
vestigated as affecting efficiency was 
the sex composition of groups. He 
concluded that mixed groups are less 
efficient. However no systematic 
treatment has been given to this 
variable even though most experi- 
menters make implicit assumptions 
about its effect by purposely studying 
either all male or all female groups. 

More recent investigations have 
not been framed in productivity 
terms but in terms of the effect of 
size on social structure. Hemphill 
(69) concluded that within the limits 
imposed by his methodology, the size 
of the group is a variable which to 
some degree conditions leader be- 
havior. As the group becomes larger, 
demands upon the leader's role be- 
come greater and more numerous, 
and tolerance for leader-centered 
direction of group activities becomes 
greater. Bass and Norton (12) con- 
cluded that the relative stratification 
in a group, measured by the mean 
and variance of leadership ratings 
made by observers of participants, 
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tended to increase with increases 1n 
discussion group size. Essentially the 
same result has been found by Bales, 
Strodtbeck, Mills, and Roseborough 
(8), who have reported that the 
difference in total amount of pat 
ticipation between the most talkative 
person and the least talkative perse 
in a group increases as the group 9/7 
increases from three to ten mae 
There is need for further specificato 
of the effect of this important sit^ 
tional condition on the behavior, 
small groups and greater sensitiv! 
to its influences. 


Spatial Position 

Working on the assumption t 
person will be more likely to interd 
with another if he is in a good P i 
tion to see what the other is done 
well as hear him, Steinzor (150 A 
vestigated the spatial factor 1n i 
to-face discussion groups. He E. 
that the degree of interaction am op” 
the members sitting more nearly je 
posite from one another in à © 
differs significantly from that 
pected by chance. 
factor, spatial position 
related to networks of com” e 
tion, to be discussed in the nex eter" 
tion, or to propinquity as 4 "pe 
miner of friendship patterns |? 
community at large (44). 


ion that ? 


Communication Patterns " 
A situational variable bene rS 
vestigated by a team of reseni th 
headed by Bavelas (15, 16, 17) tanidi 
communication network. The § 
ard situation used is one in whic e 
communication paths between ™ s0 
bers of the group are controlle¢ *, 
that the effect of predetermine 
terns of communication cat 
studied. Communication is uS" 
in written form. The standard 
presented to the group consists 0 
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Bee collection of information, each 
CM contributing some com- 
tog 0 the correct solution. The 
DE Conditional factor in the 
studied : ion of the results has been 
(ST the y Heise and Miller (67). 
lem.) subsection on Task Prob- 
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errat Produced the most active, 
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qos On the other hand, 
e pattern was least erratic, 
he ately few messages to 
A ive X, was organized with a 
most of vw: but was less satisfying 
n the Bere members. The member 
nication ral position in the com- 
hier and h network became the 
I5 job 4 € was more satisfied with 
Bpher, i P were the occupants of 
P mun} Positions. The various 
Wever Po networks did not, 
k trage pow significantly in the 
sn. imilae taken to solve the prob- 
saith i results were obtained by 
aga’, com ' P. 197), who used the 
dition munication patterns. In 
t ea No the circle 
te Pt mor ‘ e members to 
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5 4. € relearning of certain 
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he, Sch and of extraneous noise. 
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to such unfavorable intelligibility 
conditions the differences in the rela- 
tive efficiency of different networks 
can be exaggerated. 

Again using the Bavelas technique, 
Leavitt and Mueller (93) showed that 
a two-way communication circuit 
between the sender of information 
and the receiver or executor of in- 
formation, a condition which they 
called “feedback,” increased the ac- 
curacy with which information was 
transmitted as well as increased the 
confidence of the receiver and sender 
in what they had accomplished. Al- 
though the condition of no feedback 
was less time consuming, it en- 
gendered hostility in the receiver and 
doubt in the sender. 

The experimental situation in- 
vestigated by this group of workers 
is considerably more restricted than 
most group situations studied in the 
laboratory. The differences between 
communication networks are maxi- 
mized while it is assumed that other 
antecedent conditions—social struc- 
tural, cultural, personality, and situa- 
tional—are for the most part held 
constant. The development of a 
common culture between members is 
minimized by the nature of the 
standard situation and by the nature 
of the task which involves merely 
the collection of information. Any 
conclusions drawn from these studies 
must be in terms of the carefully 
controlled conditions under which 
the groups must work. This is a 
powerful experimental method if pre- 
cision is not achieved at the expense 
of too little applicability. 

Communication patterns have also 
been studied in free discussion situa- 
tions by Bales, Strodtbeck, Mills, 
and Roseborough (8). Certain av- 
erage empirical tendencies have been 
found. For example, he who initiates 
most action will receive most and will 
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address more of his remarks to the 
group as a whole than to specific in- 
dividuals, etc. Therefore, even though 
the communication pattern in a free 
discussion group is uncontrolled at 
the beginning, there is a tendency for 
a pattern to be formed in the course 
of the group meeting such that cer- 
tain channels have a higher probabil- 
ity of use than others. Thus the re- 
sults about communication patterns 
derived from this treatment and the 
paradigm of Bavelas e£ al. seem 
capable of generalization. 


PERSONALITY VARIABLES 


The investigations included under 
the heading of ''Personality Vari- 
ables” are more often than not cor- 
relational studies which relate per- 
sonality factors such as attitudes, 
needs, abilities, dominance, mas- 
culinity, talkativeness, etc. to meas- 
ures of leadership in a group, inter- 
action patterns, clique membership, 
and social status. The aim has been 
to study the internal dynamics of 
group behavior or some of the en- 
dogenous elements in the group 
deriving from the personal charac- 
teristics of the members and their 
roles within the group. 

While previous investigations have 
studied the consequences of inde- 
pendent variables on the group as a 
whole or on problem solving in gen- 
eral, these studies focus rather on 
more microscopic effects. Personal 
material about members is used both 
for independent variation and for the 
measurement of effect. This double- 
barrelled interest in personality fac- 
tors has tended to foster the disregard 
of the other factors which influence 
behavior in groups, such as social 
structure, culture, and situation. 
This neglect of other conditions in the 
design of experiments has led to faulty 
predictions and to overgeneralization. 


MARY E. ROSEBOROUGH 


The majority of the studies have to 
do with leadership behavior within 
groups. The previous studies © 
leadership were classified under the 
social structure heading since these 
concerned authority positions €% 
ternal to the small group. 


Studies of Leadership Behavior 


Interest in the problem of le 
ship has been keen for years. 
there are excellent reviews of ; 
literature available (68, 82, 153) E 
since the main concern here 1$ Le 
small-group research, a great bulk 
the material will not be mentione. 

One of the oldest polemics 1n ms 
area of study is whether person? "n 
qualities are the pervasive fatum 3 
the determination of leadership: p 
ities which some people have me 
other people have not, or whe tare 
leadership is situationally de for 
mined. There is much evidence ah 
the former view. Bell and t 
(19) attempted to determine pet 
tent to which individuals main’ 
consistent leadership status ups 
series of informal discussion ere he 
made up of different members. d 
end of each session, the memben 
each group were asked to non i 
a discussion leader for a hypothe 
second meeting. On the basis ed 
these results, the writers conclu n- 
that leadership status was highly iE 
sistent despite the situational chars: 
involved. Of course this finding. 
relative to the other condition? 


ize 
uve Lo D e si? 
erating in this study such as pe 
of groups, the type of task, P 
manency of group, pc d out 
sample, etc., as has been pointe p 
before. However, the same 
sistency between leadership as 
in one situation and as rate 
another was found by the OSS Et 
(123) in assessing ‘officers dul 
World War IL There were Sê á 
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ae eration used for assessment: 
tion, a E problem-solving situa- 
tion, eu der problem situa- 
Signed lead IScussion, debate, as- 
ratings hr ership situation, and 

Merei ee arias 

Which child 2) studied the extent to 
ity, so desi ren with leadership abil- 
teachers ul e by nursery school 
a nd observers in this study, 
Placed in ange their behavior when 
forme tt of children who had 
traditions and rituals. 
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eaderg] SOS. 
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ha PDle Aast usiness organizations. 
the a Constant = that an individual 
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ine "o and inactions regard- 
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Dro, Pattern 1 By comparing 
SPec ke of interaction of a 
ction Da Supervisor with the in- 
5 S oi: developed to define 
Visor ents of a particular 
cen” he selects and 
ap Stent 7p cow, Chapple is in- 
mtt thath his argument to the 
ten Situati he recognizes that differ- 
to Ng ae require different pat- 
int Rene, teraction, but he still tries 
e ie alize from a two-person 
Su, CW situation to all others. His 
tion about the constancy of 
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individual participation patterns 
loses force in the face of other evi- 
dence. 

Using a method of recording simi- 
lar to Chapple’s, Horsfall and Arens- 
berg (77) observed leadership pat- 
terns in teams of industrial workers. 
Although teams were structured 
around a highly interactive person 
there was no uniform rate of inter- 
action within a team over and above 
the finding that the more productive 
teams had a smaller amount of 
“within” team interaction. Leaders 
showed a combination of a high inter- 
action rate between and within 
teams, rather than a high rate of 
"initiating responses" (as distin- 
guished from "terminating re- 
sponses") ora particularly high over- 
all interaction rate. 

There are other investigations 
which have been designed to delimit 
and define leadership qualities. A 
correlational study with young chil- 
dren in nursery school groups was re- 
ported by Goodenough (58). She 
found correlations of the order of 
0.60 among five variables—physical 
activity, talkativeness, laughter, 
social participation, and leadership. 
Bass (11) had judges rate partici- 
pants in unsupervised discussions on 
a series of 13 items designed to reveal 
leadership status. These ratings were 
correlated with the time each par- 
ticipant spent in talking in the group 
session. Coefficients ranged from 
0.82 to 0.92. In another study, Bass 
and White (13) had fraternity mem- 
bers judge each other on leadership 
items after which they participated 
in free group discussions. The ratings 
made by trained observers of the 
participants were found to be highly 
related to the judgments of members. 
Using similar experimental conditions 
for his study, French (53) reported 
confirmatory results. Green (61) 
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pointed out the further relationship 
between effective group participa- 
tion, measured by duration of par- 
ticipant's contributions, and verbal 
intelligence measured by standard 
verbal intelligence tests, while Brown 
(27) reported high significant correla- 
tions between total participation and 
high manic scores on the Minnesota 
Multiphasic Test. 

Hemphill (68) used questionnaires 
in studying leadership qualities. Re- 
spondents acted as observers of 
groups of which they were members. 
Each respondent gave a description 
of his group and reported his ob- 
servations of the leader's behavior. 
The behavior required of all leaders 
regardless of the situation in which 
they functioned had the following 
characteristics: (a) ability to advance 
the purpose of the group, (b) com- 
petence in administrative functions, 
(c) ability to inspire the members of a 
group to greater activity or to set the 
pace of the group, (d) behavior which 
added to the individual member's 
feeling of security in his place in the 
group, and (e) behavior relatively 
free from activities serving self- 
interest. 

Finally, in a field study of children 
in summer camp, Polansky, Lippitt, 
and Redl (129) found a positive rela- 
tionship between leadership in a 
group (sociometrically determined) 
and the extent to which a person will 
directly attempt to influence the 
conduct of others and in turn show 
spontaneous reactions to the behavior 
of others. These data stimulated a 
further laboratory study by Grosser, 
Polansky, and Lippitt (63) of be- 
havioral contagion and the qualities 
important in the acquisition of group 
prestige. They found that a stooge 
was able to influence the behavior of 
another just by his own acts of 
initiation. 
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A number of studies have already 
been presented, however, which dem- 
onstrate the importance of situa 
tional factors in the determination E 
leadership behavior (8, 31, 29, 69; 
92). In addition, Hollingworth (74). 
in a field study of children's groups 
found that children with high n 
telligence were seldom leaders T 
groups of average children but bi 
likely to be leaders in groupe 
superior children. Carter and NES 
(32) related leadership ratings 
school teachers and fellow studen! a 
observations of the same subit 
participating in small lead a 
groups. They found that posse 
ing, money-oriented, persuasive; ate 
culine people were often reje br 
as leaders by supervisors an aun 
sociates, while in leaderless Shis 
situations they became leaders. de 
provoked a further study by Eo 
Haythorn, Shriver, and Led 
(30) of the differences between those 
ers who are appointed in and sion 
who emerge from a free discute 
group. 
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Although having the § the | 
amount of leadership ability | to 
leaders who emerged were fons 
be more authoritarian than lea 
who were appointed. 
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Thus personality factors oisi | 
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potential leaders. However, they, 


but one set of a complex of co A 
which interact with one anothe is 
determine the behavior whic se 
eventually manifested, the other 9^4 
being social structural, cultura» ijy, 
situational factors. Consequer s 
any attempts to make predicti it 
from personality qualities, wit oaii 
other reference, to leadership 
havior in small systems of SO ^ 
action, have a high probability ly 
failure (117). Research which clea” $ 
specifies the interaction of fact” 


cial 
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ae a: promise for small-group 
+ Several such investigations 
concerning leadership behavi 
available. One of th epe Ge 
Maas (103), of these is a study by 
the ay primarily interested in 
sonality "relationships between per- 
affecting uus situational variables 
0 group | a ies and behavior 
eaders y caders. The personality of 
structure. described in terms of need 
Ep Leaders with needs to 
classified SS rather than self he 
with need as projective, and those 
others a s Xo change self rather than 
biogra hie olective. He used auto- 
for, aD ‘cal material and the Cali- 
for this *rsonality Test as the basis 
Varied classification. ^ The groups 
Soups ha, Structure, the informal 
‘tivity ving open membership with 
Boup Programs, and the formal 
i t a E closed membership 
Mat Proje Fag programs. He found 
ae Vior of ive leaders perceived the 
ine Bina others and acted toward 
E the ing Causal and objective way 
Se oo a groups where their 
qal ati uld be satisfied, but in an 
he [Ave and jud a a 
we Orma] judgmental way in 
Cre "e 8roups where their needs 
leag Not met E C . 
waters Bihar, The introjective 
ink That aved in just the opposite 
NS al e they were biased in the 
Action Oups in their perceptions 
al „°S and were objective in the 
Sy. rou 
y, Wanson ps. z " 
toy te a mg! likewise was clearly 
gytlity Eu € interaction of per- 
by avior situational factors in the 
DE di necessarily of leaders, 
Vig Bron ers belonging to discus- 
ti; ed bern The Blacky Test pro- 
thes of th onality data, and observa- 
tion xperis &roup prior to and during 
al m were used as situa- 
ENS o à. The groups differed in 
lar st internal heterogeneity of 
atus and of ideology about 
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group functioning as well as in the 
permissiveness of intermember be- 
havior. Given the predispositions 
reflected in a particular Blacky Test 
profile, and granted the kind of inter- 
personal situation that a particular 
group provided, Swanson was able 
to predict significantly such measures 
as a person’s volume of participation 
in the group, the amount of received 
disagreements from others, the 
amount of positive affect towards 
others expressed on sociometric tests, 
the judgment of others' task con- 
tributions, and the degree to which 
self was perceived as being influenced 
by others. 

The behavior which has been pre- 
dominantly studied so far has been 
generally referred to as “leadership 
behavior.” However, the concept of 
leadership has had little uniformity 
in operational meaning. It has had 
such diverse definitions as "'nomina- 
tion as a discussion leader for a 
hypothetical ^ second meeting," 
"designation by nursery school teach- 
ers,” “those in supervisory positions," 
"ratings by judges in unsupervised 
discussions," "ratings by fraternity 
members," “sociometric status," 
“appointed leaders,” etc. The lack 
of correspondence between such defi- 
nitions has. been demonstrated by 
Polansky, Lippitt, and Redl (128). 
Also the problems asked about leader- 
ship behavior have been posed gen- 
erally in polemical terms. Conse- 
quently these studies do not provide, 
for the most part, a substantial, well- 
tested body of supporting evidence, 
despite the great wealth of experi- 
ments. Future investigators may well 
be advised to seek relationships be- 
tween operational measures of the 
behavior of group members without 
recourse to a poorly specified, non- 
technical term such as leadership. 
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Studies of Social Interaction Patterns 


There are ever-increasing numbers 
of studies which attempt to relate in 
a systematic way, phenomenological 
or projective personality data, with 
interpersonal reference, and social 
interaction patterns. These are 
mainly correlational studies in de- 
sign, little attempt being made at 
either manipulation or prediction. 

A very early experiment by Riddle 
(134) shows the subtle interaction of 
individual motivation, evaluation, 
and betting behavior in a series of 
poker games. Riddle reached the con- 
clusion that the ''desire to win" in 
this game situation was only to a 
slight extent aroused by the size of 
the player's own hand value. It was 
aroused more fully by the value of 
the opponent's hand. The influence 
of one's own hand was to increase 
one's own bet, and the effect of the 
opponent's hand was to inhibit one's 
bet. When the balance had been 
struck and the bet made, this bet in 


turn duly determined the total 
strength of the "desire to win." 
Coffey, Freedman, Leary, and 


Ossorio (36) and Ossorio and Leary 
(124) found relationships between the 
social interaction patterns of mem- 
bers in a group therapy situation and 
their personal ideologies obtained 
from test and autobiographical data. 
Changes at one level of personality 
structure were accompanied by 
changes at the other as the thera- 
peutic sessions progressed. 

Fouriezos, Hutt, and Guetzkow 
(47) reported that ratings of self- 
oriented needs from clinical material 
(Rorschach, TAT, sentence comple- 
tion, and interviews) and from ob- 
servations of persons in pom 
groups were highly correlated. Ee 
self-oriented needs used by X 
investigators were dependency, Ed 
tus, dominance, aggression, an 
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tharsis. They also found that sell 
oriented needs correlated negatively 
with group satisfaction and pos 
tively with the amount of grout 
conflict. Malone (106) absent 
group psychotherapy sessions prea 
12-month period. Therapeutic SU 
cess, measured in terms of individu sl 
improvement, showed marked UP 
and downs during the observatio 
period. He reported that when af Ü 
cess prevailed "'group n 
commonality of interests and ot 
tives” were strong in the group! 
success varied with the degre al 
group solidarity and the rate o! $ iro 
interaction. Finally, Joeland Shap e 
(85) found a high relationshiP, , 
tween patterns of interaction /'; 
therapy session and patterns TAPS 
teraction of characters in the ^^ 
Test and TAT stories. 

The study by Horowitz, dt 
and Perlmutter (76) indicat" aots 
agreement or disagreement Hr 
in the group is significantly rela | 
one’s attitude toward the 
perceived as the source of 
and the person to whom the 
directed. These attitudes pA and 
up on the basis of agreeme" e pe 
disagreements displayed by ™ "TA 
son in response to one’s ow? cas js 
well as the responses of anot? 
the person's acts. d pe 

nbe 


pers 


ts | 
ac uil! 


Again, Norfleet (121) relate 
sonal liking for a group m tion 
judgment of productive contribu cus 
and actual contribution to 4 ring 
sion. She found that persona : ma 
measured by sociometric ques the 
naire, was poorly correlated wit? m 
actual number of contributions we) 

Y a person. However, judg™ ge | 
of productive contribution bec? c, 
more highly related to the total ^ che 
ber of actual contributions aS ng 
period of study progressed. Work 
from another direction, 
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à 
eee (137) discovered that the 
Gene oe behavior on the part 
urable eff up member produced meas- 
group Sip on attitudes toward the 
fes 5 of other group members. 
tet behavior, values, and 
plex whole are interrelated in a com- 
People. T} oth within and between 
nese in turn affect group 
te nas group solidarity, 
ction um "rie MNA group satis- 
"rrelatio - The nature of the in- 
of influ nships and the mechanisms 
ence remain to be worked out. 


tudie 
s ] a 
of Sociometric Choice Patterns 


na Tn 
;* Variety of the small-group 


les a s 
techniq cady reviewed, sociometric 
(t19), "s as devised by Moreno 
"Vealing S. been used as a means of 
Socios Social structure. The 
s this Hund Studies to be discussed 
ery o; ton make the choice pat- 
& E focus for investigation. 
udi : mainly correlational 
Tect relationships being 


et . : . 
: Ween sociometric choice 
. an 


Sociometric status was 
sitively related to job 
groups of carpenters 
pd to ski ds by Van Zelst. (162) 
ht bow]; by Whyte (165), who 
th ton (55 ng teams in his study. 
S ) obtained correlations of 

M skj asured by student choices, 
ch n volleyball. However, 

obo le Positive correlations were 
à wi ined by French and Zander 
‘dual © related popularity of in- 
S to their production level in 


They concl as C 
), that status within a 
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group varies more directly with the 
extent to which a person conforms to 
production standards set by the 
group than to the production level 
itself. Thus by linking these correla- 
tional studies more closely to what is 
known about social interaction proc- 
esses, better sense can be made of the 
results. 

Hunt and Solomon (78) observed a 
summer camp group of young boys. 
They found significant correlations 
between group status and previous 
experience in camp, athletic ability, 
generosity, physical attractiveness, 
orderliness of activity, and lack of 
egocentricity. With time in camp the 
correlation between group status and 
such a palpable characteristic as 
athletic ability decreased while those 
correlations between group status 
and behavioral traits increased. 
Lemann (94) related sociometric 
overchoosing to personality traits and 
found that girls with high status were 
rated as generous, enthusiastic, and 
affectionate, while girls with low 
status were rated as stingy, apathetic, 
and cold. Tagiuri (158), using prepar- 
atory school boys, related several 
dimensions of personality to socio- 
metric choice data. He found that 
the perception of others’ preference 
for oneself is more accurate if one 
chooses the other than if one does 
not. Also a person belonging to a 
religious group exhibits preference 
for others who belong to the same 
group. Finally, there were significant 
differences revealed in the choice pat- 
terns of students rated by the school 
psychiatrist as adjusted and those 
rated as maladjusted. This relation- 
ship between social status and ad- 
justment has also been found by 
Northway and Wigdor (122) as well 
as by French (54). 

Thus, the choice of another in a 
social situation is affected by the 
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personality characteristics of the 
other in its overt expression. How- 
ever, the choice of another is also 
affected by the personality charac- 
teristics of the person choosing and 
by the properties of the group situa- 
tion, a conclusion drawn from a study 
by Maas (103) and from Jennings' 
(84) extensive field study in a girls' 
training school. A theoretical ap- 
proach which can deal with such a 
complementarity of factors seems 
better warranted than the unilinear 
approaches so often used in experi- 
mental design and explanation. 
Friendship patterns have also been 
investigated by the use of socio- 
metric techniques. The general pro- 
cedure in these studies has been first 
to identify cliques and then to look 
for common characteristics among 
the members. Smith (145) analyzed 
such factors as sex, residence, ath- 
letic and nonathletic activities, grades 
in school, church preference, and 
father's occupational status as pos- 
sible variables influencing the choice 
of friends among high school stu- 
dents. He concluded that students 
select friends who are in some ways 
like themselves and that conse- 
quently friendship selection might be 
merely a form of ‘‘ego-expansion.” 
However, Bonney (23) found little 
relationship between the same fac- 
tors in the mutual friendships of 
elementary school, secondary school, 
and college students, while Thomp- 
son and Nishimura (161) concluded 
on the basis of their study that 
friendships are formed, not so much 
because two friends are alike in terms 
of manifest traits, but rather because 
h approximates the ideal of the 
. eac. pP 
sa studies of friendship derer 
minants are similar both in methodo 
ogy and conflicting results icon 
studies of marriage mate see 
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For example, Hollingshead (73) iden | 
tified two polar theories about T 
selection of marriage mates. or 
he called the theory of homoga my 
that “like attracts like” and the othe 
he called the theory of heterogamy 
that “opposites attract each otha 
His data support the theory ^ 
homogamy, having used race e 
religion, ethnic origin, and de 
his variables. By using mares ' 
mates, a greater degree of csl 
impinges on the data than 1s del 
with the sociometric clique SUUS 
However, since these investiga of 
are tangential to the main bo! D 

small-group studies, there seems". 

no necessity for further 
of results here. Nevertheless», 
eralized theory of the pcm 
fluences operating in the selec i 

friends or marriage mates rem 5 
be formulated. Perhaps by, 
this research more closel 
dence and interpretation C 
primary group affiliations, mic? 


: a 
relations, group process Y sono 
situational influences, an H bec m 
ity expression, the results W! hav 


more cumulative than they 


been in the past. 


SUMMARY 


The study of small 
flourishing. Promising rese 
niques are available and ot 


j 

roup® y 
e ted | 
hers aet 


variables specified in experi eat 
are classified under five topical : 
ings. . com, 
1. The studies which aim t° f of 
trast and compare the behav! ja! 
groups and individuals show | af 
group discussion processes H&V? 4 
effect on individual behavior 
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wid ie 

ii M of activities. However, 
Som n ration raises new and 
duree problems concerning the 
is achiow P by which this influence 
Sie ed and the conditions under 
ich it operates, 
ihe. Er the social structure head- 
"elationsni^ indicate that authority 
ave VM external to the group 
Talon ant consequences on 
P'oductivib behavior measured by 
Quantity A. Scores, attitude ratings, 
smal] Eun communication, etc. The 
System o P IS regarded as a dynamic 
ments er pa in the recent experi- 
heq E Joins ingeniously estab- 
ships in J p authority rela- 
v. ultural oratory settings. 
phin a variables, studied 
Story of 5 groups with a past 
: ficia] ds aring norms or within 
Ced Oups with attitudes in- 
ave |J Experim 

© bee ental arrangement 
{the n shown t i 
eU Smaller O have effects on 
ang Sion uf oup behavior such as 
à t aggression, absenteeism 
mo, "irnoyer isi inni 
unt sean decision-winning, 
3S5 mmunication, etc. 


i| f 

out 3 gr. knowledge is meager 
thet ae em of situational 
tie Ch as group task, size of 


ou s 
be, P^ Spatial arrangement of 


kts, on and communication net- face of the current evidence is one ` 
in, "led Sroup behavior. Such which views the small group as a 
tig’? study s; vital to every small- dynamic system of action, action 
LN l on oo the results are con- determined by a complex of inter- 
tio hese factors. Too often dependent or interacting factors. 
Variables have been un- 
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controlled and unspecified in the de- 
sign of experiments. 

5. The majority of the studies in- 
cluded under the personality-variable 
heading have to do with leadership 
behavior. The study of leadership as 
a social structure variable or a per- 
sonality resultant has provoked the 
greatest interest in small-group re- 
search. This may be due to many fac- 
tors, two of which may bea dominant 
value emphasis in our society or an 
adaptation to practical demands 
from the army, business, and indus- 
trial organizations. However, the 
results have not been as substantial 
as might be expected. Advances in 
knowledge are anticipated from stud- 
ies which seek relationships between 
specific measures of behavior of group 
members and personality data. 

The artificial division into struc- 
tural components of society, culture, 
situation, and personality is not to 
suggest independent function of these 
variables. The structural-functional 
design is an exigency in social science 
research where simultaneous manipu- 
lation of all variables is impractical 
at the present stage of development. 
Rather, the theoretical approach 
which seems best warranted in the 
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BOOK REVIEWS 


ALEXANDER, FRANZ, & Ross, HELEN. 
(Eds.) Dynamic psychiatry. Chi- 
cago: Univer. of Chicago Press, 
1952. Pp. xii4-578. $10.00. 

'The announcement of this book is 
likely to spur some scientific minds, 
prudent though they may be, to a 
gallop of expectations. It is intro- 
duced as the promised fulfillment of a 
current need: "the most complete 
picture possible at this time of the 
fundamental ideas of dynamic psy- 
chiatry." The application of psycho- 
analytic theories to the understand- 
ing of neuropsychiatric disorders has 
never been fully and adequately rep- 
resented in one concise volume. The 
title of this book—in which the word 
"dynamic" has been substituted for 
“psychoanalytic’’—speaks for an in- 
tention to do just this and more: to 
assess the utility of all promising 
directional concepts and propositions 
regardless of their ancestry. The title 
suggests that the editors realize that 
Freud was not the parent or grand- 
parent of every relevant dynamical 
principle, and that their compilation, 
consequently, will extend beyond the 
prescribed limits of a parochial text- 
book. The list of authors is a dazzle 
of eminence: some of America's fore- 
most psychiatrists—seven from the 
Chicago Institute for Psychoanalysis 
—and, in their company, a distin- 
guished anthropologist and psycholo- 
gist, Margaret Mead and David 
Shakow. That Franz Alexander, one 
of the most imaginative and wide- 
ranging of analysts, was the guiding 
light of this enterprise is close to a 
guarantee of large and unprejudiced 
dimensions. Finally, there is an in- 
viting table of contents and an agree- 
able format. Here, surely, is a sum- 
mation of signals that is more than 


GNE 


enough to kick off the salivary refl 
and whet one’s appetite for the far 
between these covers. 

The reader's satisfaction with Dy 
namic Psychiatry can be more con^ 
dently predicted, however, if he w! 
shut his senses to such signals io 
instead, perform a little ritua ud 
negative magic. First of all, he sho : 
prepare his cognitive machinery 1% 
Book which, like many another, 
gins and ends with Freud. M. 

As Brosin says in the last chap nd 
“The system of ideas worked out vail 
presented to the world by one EU 
Sigmund Freud (1856-1939) 4. 
exercised so profound and far-r€2^ 
ing an influence on the minds d 
men that it may well be T ike 
among the great new ideas which, E 
Darwin's theory of evolution, wid 
shaped the course of history. of 
this judgment and prophecy mo n 
us psychiatrists and psychologi ee 
presume, would unhesitatingly 28 we 
especially since by this agreemes sje 
provide ourselves with defen? ir 


ground for a high evaluation ©" ge | 


profession. None could be mor e 
serving of our everlasting st" ob 
than the man whose penetratin tions 
servations and formative redes tia! 
have made the once inconsedU". ry 
disciplines of descriptive at ue 
and academic psychology E 10" 
tial, and who, in so doing; pami 
vided us with new and 

modes of thought for 


F A i 
clarification of elemen 1 


tal human d 


me» 
lems. What could be more t rof, / 


m 5 
the contemporary world i$ / 
mately what it seems ~ rient 
extremis, threatened and e. fic 
a great tangle of elementa iio 
crying for illumination 2 
Without Freud, today's P$ 
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is an 
the analys, py | 
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DU sists would have very 
Applicable = thie dae "e Pe 
Teud, there is a a — 
espite his overshad is rmi 
no adowing pessimism, 
struction in Meg to the con- 
ideology ONE pation of a healing 
ing and educatie rough child train- 
rosin Deu 2 might shape, as 
fare Peni i course of history. 
enced op Ee oughts have influ- 
history doce influence the course of 
here, but wh not become apparent 
'S the exclu lat does become apparent 
l E epi degree to which they 
"ami; p, on course of this book, 
ny count Jc Hairy. According to 
Umbers— lor those who respect 
of each poi. the first two pages 
Mtes in a sixteen chapters (32 
Ge Mare di reud’s name is men- 
ft Mame fr an fifty times and no 
tip tioned Sa Aristotle down is 
Wis iege three or ers 
f sl rrays of facts 
ies lla much social scien- 
evi os T from Freud, but 
anythin at Freudians have 
toy (which wie have anything to 
as o, Sciences T ) from the other 
Ne o "hice j his might be taken 
etin le €ss proofs of Freud’s 
thes arrow "s ii Which “doth bestride 
Ty n es of psychological 
i Eg so that "we 
bin Be legs e nothing under 
"ote S against h ut “peep about, 
iS little f Ope to find an un- 
le act or two; and/or this 
taken as 
Star one of countless 
pel ather c à PA a 
Sti Dg, wola eee geno if toD 
ttd, it ince be the nemesis of 
, taiete in Whitehead’s 
* R Which hesitates to 
impris, is lost. Freudiola- 
i Bre Soner of thought, is 
the E pontif conspicuous 
ea of motivation (in- 
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stinct, need, drive), where the ana- 
lysts’ loyalty to their charismatic 
author confines them to the dramatic, 
but wholly inadequate, dichotomy of 
Empedocles (love and hate, libido 
and aggression, Eros and Thanatos). 
It is necessary to heap rationaliza- 
tion on rationalization in order to 
subsume under these two headings 
the galaxy of expressive and pur- 
posive dispositions which constitute 
human nature—írom anoxemia, 
thirst, hunger, and excretion, the 
sucking reflex and the maternal drive, 
the dread of injury, ignominy, and 
death, the craving for property, 
power, and prestige, to the mental 
needs for the creation and expression 
of comic, aesthetic, scientific, and 
moral-legal forms. The book is mute 
in respect to the here-pertinent con- 
ceptions of McDougall, Tolman, Ad- 
ler, Cattell, and others. 

Secondly, the prospective reader 
should prepare his mind for a com- 
pilation of more or less independent 
essays on a variety of topics, rather 
than an integrated survey of "the 
fundamental ideas of dynamic psy- 
chiatry.” Psychoanalytic concepts 
are expounded in different ways in 
different places, but no statements of 
them compare in clarity and distinct- 
ness to those of Hartmann, Kris, and 
Loewenstein. Furthermore, in one 
crucial area, neither the compre- 
hensiveness nor the organization of 
this book approaches the level of 
Fenichel's Outline of Clinical Psycho- 
analysis. Only twenty-three pages 
(about 4 per cent of the total) are 
devoted to a systematic account of 
“neuroses, behavior disorders, and 
perversions.” $ i 

Having steeled himself against dis- 
appointments of these sorts the 
reader will be in a position to enjoy 
and to be greatly instructed by a 
number of excellent articles. Two 
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chapters—one by Therese Benedek 
and the other by Margaret W. 
Gerard—taken together, provide an 
admirable picture of normal and 
abnormal developments in childhood 
and adolescence as seen through 
Freudian and Alexandrian spectacles. 
I, for one, was rewarded by reading 
the carefully considered sentences of 
John C. Whitehorn. In the ''Prin- 
ciples of Psychiatric Treatment" 
Maurice Levine presents a clear and 
concise outline of the tried practices 
of the therapist and the tendencies in 
the patient which commonly pro- 
mote and those which commonly 
impede the curative process. Alex- 
ander is at his best with Thomas S. 
Szasz in a brief 26-page review of the 
psychosomatic approach in medicine. 
In ‘Some Relationships between 
Social Anthropology and Psychiatry” 
Margaret Mead is as interesting as 
ever; and David M. Levy is perfect, 
according to my scales, in his inform- 
ative, judicious, and well-written 
“Animal Psychology in its Relation 
to Psychiatry." Altogether there is 
much substantial nourishment to be 
extracted from these pages. 
Henry A. Murray 
Harvard University 


DEESE, JAMES. The psychology of 
learning. New York: McGraw-Hill, 
1952. Pp. ix+398. $5.50. 


In the preface to this book, Deese 
tells .us that he has tried to bring 
together “all the divergent interests 
in learning" within a text that is “by 
and large empirical in approach," of 
"strong behavioristic flavor," and in- 
tended primarily for college juniors 
and seniors. This is a fair statement 
of what he has done. Except for 
molor skills, no major interest is 
absent; the account is satisfactorily 
empirical, the flavor objective, and 
the writing geared to undergraduates 
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in all but a few paragraphs (e.g. ! 
discussing "Current Problems. -+> , 
pp. 343-353). i p 
In the Introduction, however, li 
promises a book with a theoretica : 
framework of such ‘wide applica] 
tion” that “a great many examples ] 
learning will be covered with a re 4 
tively economical set of princip? 
and concepts" (p. 3). He leads ae | 
expect that the first third of vil 
book (Chs. 2-7, Reinforcement jx 
Learning, The Nature of Extinct | 
Stimuli in Learning and the Pron |; 
of Discrimination, Motivation t 
Learning, Negative Reinforce 
and Punishment, Serial Learning f b 
the Chaining of Responses) W! iid 
truly basic to chapters in the € 
third (Chs. 9-12, Retention, Forte 
ting, Transfer of Training, a^ d no! 
ciency in Human Learning) 49° p 
unrelated to such later chapten, 
Thinking and Problem Solving 5, 
13) or Emotion and Conflict ( hs geb 
In this he lets us down. , 
instead, an unrepresentat! 


» 


ve a 


: 1 
badly edited account of reino p 
o 


theory; a cluster of McGeoc a 
chapters on verbal learning Or atl 
which (Ch. 8, Factors Affecting | ye) 
of Complex Learning) shou othe” 
been spread among three p whid | 
(Chs. 7, 9, and 12), and two 9 h pet 
(Retention and Forgetting) arrg” 
apart on the assumption that ri net” 
ting is an intentionally or exP© and‘ 
tally induced loss of retentions y out 
final section of five chapter? d p 
which (Chs. 13, Thinking : ' y s 
Learning and the Nature, pic 
Learner; 15, Emotion an in ef^, 
16, Physiological Problems F moe, 
ing) are little more than e Maric 
of their 1940 Hilgard-anC semt 
counterparts. No new ^ M 
relations appear in all this; ^5 ont 
old familiar ones are either ? 
seriously blurred. 
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p egit, for example, is in- 
iiem he Chapter 4. It properly 
` P an burden of transfer in 
Bienne: „In Chapter 7, it accounts 
rors no and perseverative 
flect in Ae the serial position 
M igestios ull's linear maze, and the 
iat ee Qu DUM hab it 
ote ee neg remote associations in 
eria] nnde But, in Chapter 8, the 
ze no ion effect in both linear- 
Ulributed 1 ense-syllable learning is 
Vell as ^ 0 remote associations, as 

9 the Pavlov-Lepley-Hull 


the s wee (p. 164). Later, in 
8 cited ds apter, the position effect 
Mterferenc, an example of intratask 
tise from €, which is in turn said to 
a ia generalization is men- 
ah cH pelas 198) in discussing 
ipai Were emila i 
s n sed), and similarity is 

T not at all in treat- 


,Insi 
‘Decial Sghtful problem solving" (“a 


‘ase of 
D ormation, - . transfer’’) or con- 
; first six 
Se ris SIX chapters will give 
Mur the inf. the most trouble. 
Doin, Predon uence of Skinner and 
Dto red 18066, but the view- 
Cement ¢ im that of neither. Rein- 
ay d t €orists will be disturbed 
Sen 8anism 9r extinction to occur 
jw Of rej Must ‘perceive the ab- 
Eo ra cement" (p. 62); that 
o ra definition of drives 
or human learning" 


y ar 
u 
ne ĉthin P 


ti : 
lg, V: n . 
dea ee” c 1S applied to “poorly 
wing it « avior, whereas pun- 
igi metha al stimulation for 
Dd d otiv È and is applied to 
NN at « ated” behavior (p. 111) 
NIS g] Co. Neralization [in serial 
its su be simply on the 
UM oc ime sense: that is, 
€s hi. Cur because the sub- 


1S place’ » 
Piace’ " (p. 141). Later 
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on in the book they may also be 
distressed by the use of such ex- 
planatory decoys as “ego involve- 
ment” (pp. 178, 180), “set” (pp. 181, 
193), and “Einstellung” (p. 262). 
Other readers, even undergraduates, 
will be irritated by numerous slips 
that should have been picked up in 
the editor's office. For example, 
there is the assertion that the ‘‘per- 
centage [sic] of conditioned responses 
becomes more and more frequent as 
we increase the number of reinforce- 
ments" (p. 16); there is the use of 
"secondary reinforcement" in the 
last two sentences of page 110, when 
“negative reinforcement" must have 
been meant; and there are several 
cases in which the textual reference 
to figures (e.g. Figs. 2, 15, 44, and 
49) is inaccurate in some detail, triv- 
ial or otherwise. 

Nevertheless, Deese's book has 
points of real merit. The narrative 
marches at a good clip, reader interest 
is generally maintained (at least this 
reader’s interest was), and there isa 
welcome freshness in the selection of 
researches reported. Several chapters 
are of first-rate quality (e.g., the ones 
on chaining and transfer) and others 
don’t miss the mark by far. For that 
matter, the whole book points in the 
right direction and it might have 
come off successfully if another year 
had passed before it went to press. 

FRED S. KELLER 


Columbia. University 


Davipson, HENRY A. Forensic psy- 
chiatry. New York: Ronald Press, 


1952. Pp. viii +398. $8.00. 


Many a lawyer seems to confuse 
the fields of psychology, psychiatry, 
and psychoanalysis. In general, he is 
likely to believe that all psychologists 
deal with problems of abnormality, 
or else that they spend their spare 
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moments chasing white rats through 
mazes. 

Equally confusing is the picture 
which many a psychologist or psychi- 
atrist has of the field of law. Most 
psychologists and psychiatrists, along 
with other nonlawyers, tend to think 
of all law as being criminal law. They 
also fall into the error of thinking of 
practically all law practice as involv- 
ing trial work and courtroom prob- 
lems. 

The distinguished author of the 
present volume commits neither of 
these errors. He is well aware of the 
civil as well as the criminal problems 
in the field of law. He is conversant 
with problems of legal psychology 
which do not center on trial proce- 
dures. 

Dr. Davidson is Chief of the Pro- 
gram Analysis and Planning Section 
of the Psychiatry and Neurology 
Division of the Veterans Administra- 
tion. His book on forensic psychiatry 
demonstrates that he has had a 
wealth of experience in various fields 
of psychiatry. The present volume 
gives the reader pretty good insight 
into courtroom situations so far as the 
expert witness, especially the psychi- 
atrist, is concerned. At the same 
time it deals with other important 
areas as well—problems of compe- 
tency, malingering, the last will and 
testament, appraisal of the sex 
offender, evaluation of personal in- 
jury, etc. Essentially this is a manual 
for physicians and psychiatrists, to 
serve them as a psychiatric legal 
guide. Thus it enables specialists in 
medical and clinical practice to gain 
a better understanding of the psychi- 
atric aspects of the law. Certainly 
other professional workers, especially 
clinical psychologists and social work- 
ers, will also find certain chapters of 
particular use. The chapter on 
malingering would be of interest to 
any clinician. 
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The first half of the book deals with l 
the contents of forensic psychiatry. * 
The latter half describes the tactics” 
of testimony, and this includes som 
very practical advice to the medica a 
witness as to what to expect and how | 
to be prepared for various courtroo™ 
situations. Of particular interest y 
anyone with an interest in semantic 
is Chapter 21, The Translation "do 
Technical Terms. a 

The Appendix is unique. Amt 
other things it contains a legal lensa | 
for doctors, so that they will Ed 
some notion of what is meant by nd C 
terms as contributory negligen pl 
exemplary damage, hearsay E | ( 
mony, and self-serving statem S 
The psychiatric glossary for laWY* |o 
in turn, gives the man of law Ed : 
impression of what the payer ordi 
as ambivalence, compulsion ! 
etiology, psychopathic, and 
It is unfortunate that a psy 
is defined as "a nonphysicia " n 
in the understanding of mental ? m 
anisms”; and it is equally unfortr a 
that no definition is included 

sychiatrist. a t 
i A significant contribution a à 
book is a detailed proposal for @ ntal | 
act of the certification of the me ma] 
ill. This should be useful 1” , 
different jurisdictions. th thi 

It is difficult to find fault w! curat? 
work. Itis easier and more 2 ew! 
to say that one can learn a 8° 
from studying it. 

SIROAA HENDERSON Bm, 

Needham, Louis and Bror » 

Chicago, Ill. 
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Riesen, Austin H., & 

ELAINE. The postural mp i" 
of infant chimpanzees. 3 4 
tive and normative study ae à Na, | 
Gesell behavior examina pie 199228 
Haven: Yale Univer. Pre | 


Pp. xx+204. $5.00. 
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ome is one of a projected 
vi WA a publishen in connection 
M e Studies Program 
do b een in progress at the 
E tia aboratories of Primate Bi- 
s iae 1939. Chimpanzee infants 
i Posted from their mothers 
Mer entr experimental nursery 
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ment e aspects of their devel- 
d Kinde Ve been charted. Riesen 

r report on postural devel- 
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hg, and one to sitting, 
: e raspina re g) and some data 
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nte "s on. The evidence is 
| Considerable detail (18 
he red At each step, 
rebated with o the chimpanzee is 
* 1 that of human chil- 
neq by Mparable age as deter- 
d ot oa and Thompson. 
fa ite m °pment of a postural 
nts jg — „uman and chimpanzee 
d similar. In both 
aper gradually gains 
Ogi, flexes "ead, loses some neo- 
"And to 2 learns" to roll over, 
og Penden Stand and walk upright. 
ings Movements of arms, 
hup to b feet change from 
narities bet Developmental 
| p, T — chimpanzees and 
T for head and 
eet ] hand. e 


Nie * à vali ; 
dues avai rid basis for com- 
Re Ma ailable O $ 
Wia M a aa few items 
uate je opmat, Shows an earlier 
al sep Ves rice: than the ape. 
“dule fo Ors devised a pos- 
r chimpanzees, con- 
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sisting of 60 selected items which 
showed a split-half reliability of .95. 
When this schedule was applied to 
infants left with their mothers or 
reared in a human home these animals 
were found to fall within the range of 
the nursery group. In conclusion the 
authors critically examine several 
theories and concepts of behavioral 
development and find that some of 
these are not supported by their 
data. Other concepts, such as that 
of the assumption of cortical control, 
that of alternation of extensor and 
flexor dominance, and the theory of 
of correspondence, are in agreement 
with Riesen and Kinder's findings. 
This extremely detailed and at 
times highly technical analysis of 
postural development is a scholarly 
achievement and an important addi- 
tion to the literature on genetic 
psychology. With the exception of 
Marion Hine's monograph on the 
macaque there is no comparable work 
of equal-calibre. It is to be hoped 
that subsequent reports growing out 
of the Infant Studies Program will 
meet the high standards set by this 
opening publication in the series. 
Frank A. BEACH 
Yale University 
Hocu, E. L., & TEL- 
scuow, E. F. The nature of non- 
directive group psychotherapy. New 
York: Teachers College, Columbia 
Univer., 1952. Pp. xii+143. $3.25. 


This book is a report of statistical 
analyses of data secured in nondirec- 
tive group psychotherapeutic sessions 
conducted at Columbia University. 
The three authors served as thera- 
pists in the study. Its primary value 
is as a pioneering research project 
which demonstrates the applicability 
of research analyses to some aspects 
of group psychotherapy. However, 
the conclusions reached were based 
on data secured from only seventeen 
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clients, all graduate students, and 
only three therapists. Verification of 
these findings by other therapists 
working with a less homogeneous 
group of clients must precede their 
acceptance. 

About forty conclusions are stated 
by the authors, of which the follow- 
ing are examples: (1) It is possible for 
therapists to be nondirective in 98 
per cent of their statements and 
have clients improve. (2) It may be 
possible to predict in early sessions 
which clients will or will not benefit 
from the nondirective approach. (3) 
The frequency of positive statements 
increases in a manner similar to the 
increase which occurs in individual 
therapy, but negative statements in- 
crease during the early sessions, then 
decrease during later sessions. (4) 
'The least-profited clients tended to 
treat nondirective statements by the 
therapists as “threats” which put 
them on the defensive. (5) The most- 
profited clients tended to be more 
nondirective in dealing with other 
clients from the first session on. (6) 
Amount of participation by clients 
did not correlate with amount of 
improvement. 

There are several methodological 
and technical weaknesses in the 
study. First, much is made of com- 
parison of most-profited and least- 
profited clients. The authors used 
subjective criteria for evaluating im- 
provement and present inadequate 
evidence of validity of these criteria. 
However, many of the conclusions 
are based on the assumption that the 
criteria were valid. Second, the au- 
thors confused nondirective, direc- 
tive, interpretative, and critical state- 
ments in their classification of client 
responses. For example, they classed 
approval, encouragement, and reas- 
surance responses as nondirective, 
and opinion, counteropinion, request- 
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ing client to elaborate, persuasio 


advice, interpretatiot 


suggestion, 
and deflection as "neutral." | ks 
unfortunate classification may Invà77 


a 


date several of their conclusion i 
their generalizations about nondirej 

tive client statements actually inclu", 
some directive categories, and gen 
alizations about evaluative and Er. à 
pretative statements actually merth 
to negative criticisms. Third, th if 
is a dearth of original data ons 
book. Only three or four quot? jin 
of client statements are presente? d 
the entire book. Consequently, i 
face validity of the authors a 
pretations and classifications M th 
be assumed or challenged po 
reader. Finally, they appear at vii 
to overgeneralize and to cor nol 
that differences are significant p j| 
significant without applying ie 

significance. 
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SCHEIDLINGER, SAUL. Psychoant? | 
and group behavior. po" PP 
W. W. Norton & Co., 199^ 


xviii +245. $3.75. wi 
! d 


This book is an attempt t° jj: 
marize the “orthodox i 
point of view regarding th 
of group phenomena. As : 
notes, there have been 
researches which have atte 
test Freudian hypotheses 1n his 
so the source materials for et BAR 
are the theoretical concepts nicht 
potheses of Freud, Slavson ers: ‘afl | 
Redl, Money-Kyrle, and ot onda 
author merits special coati a t 
for stressing the hypothett* d or 
of the principles presente oted , is 
need for research (he dev" uiy 


5 ke 
entire seventh chapter ich m? gg 
points)—an emphasis ep am 
this book somewhat un!d 
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ic five chapters are a de- 
Bobo repetitions and wordy sur- 
Hess T oanalytic literature deal- 
Wa ee oup phenomena. Chapter 
‘the ^ie sale a of them, and in 
stating "T does an excellent job 
mda € concepts concisely and 
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Sy hoanal s cin them with non- 
thavior. i approaches to group 
teudian pri though he mentions the 
min inciple that the family is 
aders Ype of all groups and that 
ives , “te father-substitutes, he 
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anger ^ tors which enhance or 
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ie choan hs any summary of 
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og “thoy ation, and group ther- 


lo]... i 
hy logica] "à his theories regarding 
of TE and his philoso- 
n des are stimulating, 
me original with, 
DT edi pon, psychoanalytic 
is of Plon of group psy- 
a Jnterest because it 
am foo Md analytic view- 
p Chothera e dynamics of 
py. 
. Wr 
iy, iver si LBUR S. GREGORY 
Y of Redlands 
- The structure of 
ew York: Wiley 
- $2.75, " 


mor, 
* than a decade the 


311 


number of studies attempting to 
analyze the structure of large test 
batteries by use of factor analysis 
methods has mushroomed tremen- 
dously. As an aftermath to such 
vigorous activity it was inevitable 
that someone should try to draw a 
major segment of this somewhat con- 
tradictory, fragmentary array of 
studies into a closely knit, coherent 
presentation. That responsibility for 
undertaking such a task should be 
assumed by a prominent British psy- 
chologist is indeed a fortunate event 
for the American psychologist, who 
is usually too busy trying to keep up 
with the research of his associates to 
pay much attention to activities 
abroad. 

In attempting to accomplish this 
objective, Vernon has done an unusu- 
ally impressive job of thoroughly 
covering research pertinent to an 
understanding of human abilities. 
Frequently this has involved the re- 
working and reinterpretation of the 
results of many studies in order to fit 
them into a consistent pattern. His 
book, though small, is well organized 
and meaty, reading very much like a 
critical review article in the Psycho- 
logical Bulletin. 

While trying to be objective Ver- 
non makes it clear from the beginning 
that he holds closely to the hierarchi- 
cal group-factor theory of mental 
organization first put forward by 
Burt. Spearman's g permeates every- 
where as a general factor distinguish- 
able from two main group factors, 
the verbal-numerical-educational (re- 
ferred to as the vied factor) and the 

ractical-mechanical-spatial-physical 
(called the kim factor). If an analy- 
eis is sufficiently detailed, these two 
major group factors can be split into 
numerous minor group factors which 
are of little importance according to 
Vernon. Although a major portion 
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of his book is devoted to a discus- 
sion of such so-called minor group 
factors, the author believes that little 
can be done to improve vocational 
guidance and selection after taking 
into account g, v:ed, and k:m. This 
is in sharp contrast to the prevailing 
American approach of designing test 
batteries for measuring a number of 
relatively independent ability factors 
from which an individual's pattern 
of factor scores can be derived and 
used in vocational guidance. 

Vernon takes American factor ana- 
lysts to task on several counts. Al- 
though the British factorists in the 
past may have been overcautious in 
extracting too few factors from a 
correlation matrix, most Americans 
have been far too indulgent, often 
extracting a dozen factors from a 
single matrix. While this is no doubt 
true, it should be pointed out that 
insignificant factors are frequently 
dropped from the analysis at a later 
stage when the original centroid fac- 
tors are rotated into a more meaning- 
ful structure. 

The point of greatest disagreement, 
however, concerns the role to be as- 
signed a g factor. While British 
writers make g as large as possible, 
positing group factors only when the 
first centroid residuals require it, 
Americans tend to introduce it as a 
second-order factor or else rotate it 
completely out of the picture. Ver- 
non argues that since g is so much 
larger than all other factors put 
together in unselected populations it 
is foolish to belittle it. Because most 
British factorists deliberately maxi- 
mize g by choosing a set of reference 
axes which is favorable to their pre- 
conceptions, it is not surprising to 
find that g explains most of the com- 
mon variance in many test batteries. 
But this is largely a matter of choice 
and the same correlation matrix can 
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be explained just as adequately (ani 
in the opinion of many factorists mors 
meaningfully!) by a rotation of t 
reference frame which minimize 
and results in multiple-group factors 
Seven main arguments have bee 
put forth in the Appendix to suppoz 
the writer's stand that his hierar 
cal group-factor theory is superior ; 
any other. While several good po 
are made and will prove stimula ty 
to the reader, it is doubtful that i 
are sufficiently crucial and persuas ‘ah 
to convince most factor analysts Mi 
have found the multiple-factor me 
ods of Thurstone satisfactory. sist 
This is the clearest, most CO" d 
ent, and well-documented presa 
tion to date of the hierarchical 89^, 
factor theory which dominates ne! 
British scene. Regardless of ° aC 
personal predilection concerning gy 
tor analytic procedures, carefu 
of this little book will prove 
i i i mative- 
stimulating eie S massa 
University of Texas 
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1952. Pp. ix 4-364. $6.00. wo 
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tion, and one on masking and fatigue. 
These, quite the best chapters as 
reference, give a good deal of up-to- 
date primary source material. No 
more errors are committed than are 
unavoidable in making generaliza- 
tions from research material for clini- 
cal use. The book is carefully built 
with amplesubject and name indexes, 
glossary, and appendices of audi- 
ometer specifications and several 
word lists for speech reception test- 
ing. It is a pleasure to recommend 
this book to audiometricians, and to 
psychologists doing research in hear- 
ing who want to explore the relation 
of their work to the clinic. 
J. DonaLp Harris 
U. S. Naval Medical Research Lab- 
oratory, New London, Conn. 


Asusy, W. Ross. Design for a brain. 
New York: Wiley, 1952. Pp. 
ix4-259. $6.00. 

Perhaps the future historian will 
label the psychologists of today the 
“model builders." In any event, we 
are experiencing great efforts to create 
models that may prove more fruitful 
in understanding behavior than our 
more mundane empiricism of the 
past. Ashby's book is another of these 
current attempts to develop a model 
of the brain as the principal organ of 
behavior. 

Ashby, like the others, uses the 
machine as his model but his model 
has the merit of being à generalized 
nota servo-mechanism nor 


machine, ) 
a computer. Indeed, Ashby's model 
is really 2 mathematical one. He 


conceives the brain to be a system of 
variables with certain functional 
properties. He only uses a machine 
to illustrate these properties, not as 
the analogue of the brain. 

To understand the model, one has 
to read the book carefully and digest 
each of many steps that are essential 
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to his argument. Ashby presents 
them in nonmathematical form in his 
main text, leaving the proof to an 
appendix. The skeleton of the argu- 
ment is this: The brain is a dynamic 
system of variables, a system in which 
values of variables are constantly 
changing. At any one moment these 
values constitute a state, and the 
system moves from one state to 
another. The path established by 
successive states is the line of behavior. 
To explain behavior we must as- 
sume the system to have certain prop- 
erties. For one thing, the system is 
absolute; given any one state, all lines 
of behavior following that state are 
equal—it is a completely state-de- 
termined system. It is also a stable 
system, for its variables are so inter- 
related that they cannot exceed 
certain limits; it has feedback in it 
that makes it a homeostatic system. 
It is a system which at times enters 
critical states that produce relatively 
sudden changes in certain of its 
variables, so that its variables de- 
scribe step functions; like a thermo- 
stat, one variable suddenly changes 
when another reaches a certain value. 
Critical states and step functions 
combine to endow the system with 
ultrastability, that is, with preferences 
for states that do not lead to critical 
states. Finally, many of the variables 
in the system are part functions of 
other variables; that is, they are 
sometimes dependent on, and some- 
times independent of, each other. 
Assuming these and other mathe- 
matical properties of the brain, Ashby 
attempts rather successfully to deal 
with a wide variety of phenomena 
including physiological homeostasis 
and survival, adaptation, learning, 
and goal-seeking. He even seems to 
prove that learning and memory 
must not be localized very well in the 
nervous system but rather dispersed, 
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, 
as one might conclude from Lashley’ 
work. 

This reviewer is not at all confident 
of the outcome of all of this raat 
building. If it is a good thing, y 
prefers Ashby’s formal mathematic 
approach to the mechanical and me 
trical analogies of such model bui E 
ers as McCulloch and wie 
Ashby, moreover, has worked ne. 
general, comprehensive model, 7 
contrast to the piecemeal approac nd 
many model builders. His key pos 
cept, that of ultrastability, i$ 2 sell 
ture not existing, or at least noy it 
developed, in other models an^, 
seems to have potential power o 
explain the knottier problems Jex 
motivation, purpose, and wo 
mental functioning. The book, b à 
fore, contributes importantly pe 
mathematical formulation © 
havioral inar " MORGAN 
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THunsTONE, L. L. (Ed.) APP al 
tions of psychology. New 93.00 
Harper, 1952. Pp. x 4-209. od 
Any book which is the joint Pill 

uct of several authors will neces*"" pd 

display the diversity of viewport. dii 

styling which are character's pli 

those who have participated. exam 

cations of Psychology is a 800 

ple. 

Prepared in honor of the $ 
birthday of Walter V. Bing s 
contributors were chosen from ^: o 
the many who had been 
with Dr. Bingham either a 
Institute of Technology or 
two periods of service as 
psychologist. These are re 
tive of the many curren oft 
applied psychology. yi 

Phe dapi covered enge ng D 
somewhat theoretical discus alidi" 
creative talent through the 
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f : 
dest and life insurance 
i Bleu ied Vocational Inter- 
rom he the clinical evaluation 
Sear Bock rer aca ien tes and the 
5 inical method i - 
ion of aile, in the selec 
TM 
vould a ee of the volume 
Í the E to lie chiefly in its tracing 
ices to oe of present-day prac- 
Š (ceti early beginnings and in 
Bingham entation of the effects of 
nent o ee on the develop- 
Sychology ny phases of professional 
Sat : : 
Miane anial to the respect and 
8 wer accorded to Bingham, it 
"nication in document. As a com- 
lea. s us field of psychology, 
B to be desired. 
EORGE K. BENNETT 


The P 
SYchological Cor poration 


Orr 
NW 
, 
Onscience The dream—mirror of 
:. New York: Grune & 


tratt 
p, C 1952, Pp. vi+348. $8.50. 


With © Sens i 
(ire t rot diffuse dissatisfaction 
tong and euer of this book 
Uence real is perhaps the 
agter; in, its inevitably episodic 
hos Or could S ably, because the 
ww ceting f naturally hit in the 
K Rk. ashion only the highest 
agn, aui m in presenting Greek, 
ey Views of Medieval treatments 
«ian, ue dream as well as 
boy ts. a pen, and Biblical 
B ith chapter: i 
sg; an hace and a half to t peat 
in ardly b o two pages 
igh’ than € left with any other 
ed, that something i 
hus g is un- 
Woul r, any other treat- 
ing, Doo àve required a much 
à dit; 8nd perhaps have 
a vith S Slant ; 
Tee! Te and intent. 
IN me, Spect t i 
hy hac ütà ng O a few minor dis- 
NM the ee first place it might 
Valy [s mplai or takes too literally 
Able soa that “nothing new 
$ been written about 
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the dream since 1900. One might 
grant the stamp of genius almost to 
all of Freud's works and yet recognize 
that for him the “value” of a theoreti- 
cal position was measured, to some 
extent, by the degree to which it was 
in agreement with his own. Whether 
one characterizes Stekel's analysis of 
dreams as "new" or “valuable,” it 
was certainly different. My impres- 
sion, too, is that Wolff emphasizes too 
little the distinction that since has 
been made between Freud's view 
that the dream tapped the “archaic” 
in the personality and the view that 
the “higher” facets function in the 
has been 


dream. The latter case 

strongly argued by Fromm, whose 
book is not listed in Wolff's. Thus, 
Wolff's distinction between ‘‘the 


forces that drive man" and “the man 
using these forces" (p. 280) is cer- 
tainly not a new one. Indeed, unless 
I am in error, this differentiation is 
expressed in the distinction between 
the “old” or earlier psychoanalysis 
and the more recent "ego psychol- 
ogy.” 

Not withstanding these minor criti- 
cisms, Wolff's book is stimulating, 
provocative, and rewarding. There 
were two outstandingly significant 
notions. The "theoretical" one is 
perhaps best expressed in Wolff's 
own words: "the dreamer uses his 
dream activity to solve this conflict 
of needs which conscious reasoning 


could not solve because the conflict 


usually involves antagonism between 
Thus, a third 


emotion and reason. 


agency is needed to decide this 
struggle. This is conscience... the 
dreamer -- - confronts his thoughts 


with his values and brings them be- 
fore the mirror of his conscience" (p. 
215). ^Á— 
The second major contribution is 
a proposal for a method of dream 
analysis or "synthesis." Criticizing 
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orthodox analytic procedure, in that 
"psychoanalysts only pick out those 
dream images which they consider 
the most significant" (p. 189), Wolff 
proposes that the psychotherapist 
"should use all the dream images" 
(p. 190). Further, "we must elimi- 
nate not only our personal prefer- 
ences and leading ideas in a dream 
interpretation but also those of the 
dreamer himself. If we give him the 
dream images as stimuli for his 
associations in the sequence of the 
dream, he may pattern his associ- 
ations according to this sequence. In 
order to prevent such a preconceived 
arrangement we give the dream im- 
ages as stimuli in a sequence different 
from that of the dream. Moreover, 
in order to free his associations, the 
dream stimuli should be given a few 
days after the dream was told in such 
a way that the dreamer will not neces- 
sarily recognize the words as coming 
from his dream" (p. 190). For the 
experimental-minded clinician, this 
proposal is worthy of investigation. 
WILLIAM SEEMAN 
Mayo Clinic 
Rochester, Minn. 


Waite, RoBERT W. Lives in prog- 
ress. New York: Dryden Press, 
1952. Pp. ix+376. $2.90. 


This is an important book. It is a 
_ valuable addition to the slowly grow- 
ing shelf of books that provide raw 
material of psychology suitable for 
undergraduate students. The book 
will be welcomed by psychology 
teachers who yearn for freedom from 
the tyranny of textbooks. Approxi- 
mately 50 per cent of Lives In Progress 
is devoted to the life histories of 
three young adults whom White and 
his associates studied intensively 
when the subjects were college stu- 
dents and studied again five to ten 
years later. The remainder of the 
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book is an exposition of methods of) 
personality study and an analysis ob. 
these lives in terms of White’s vie 
of personality development. In th | 
reviewer's opinion, the analysis pro! 
vides an unusually adequate basis for 
teaching current theories of perso 
ality to undergraduate students; if 
chief virtue lies in its comprehensi" 
and balanced coverage. Lives , 
Progress provides a basis upon whi a 
an instructor can develop his Ta 
brand of personality theory. Sin’, 
the case histories are presented W! 
sufficient detail and absence of b. 
they can be used to exemplify ot a 
viewpoints and emphases than tho 
of the author. E 
The most obvious use of this b 4 
is in undergraduate courses in i 
sonality. However, the revier 
has used it very successfully in a 
eral introductory psychology, aa 
with a volume presenting another att 
of unanalyzed psychological y) 
(Barker and Wright's One Boy's D ua 
These two books freed the insu | 
to be a teacher of psychology "ios 
than a textbook commentator. of 
In Progress has high interest that 
students; the reviewer found of? 
some students read the book 1? je, 
sitting and many did so during „g^ 
first week of the course. This at die 
tion is apparently due partly M 
intrinsic interest of the life histoj n 
but also to the fact that White ! 
excellent writer. " 
Although the author appare 
considers Lives In Progress t4 the 
largely a teaching resource, 1 cvi 
reviewer's opinion that it, wu josc" 
such volumes as Blos’ The S en i 
Personality and Davis’ Chi i uti?" 
Bondage, is a significant contr ive 
to the small stack > bees tt! 
available in published for: 
dents of personality. The pr not 
value of these case studies 
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liminish with the passage of time. 
a may indeed turn out to be im- 
iu 5s Scientific documents a cen- 
and aa One can easily under- 
DM € historical and psychologi- 
ies pe an 18th or 17th century 

^. Progress would have today. 


Usus: ROGER G. BARKER 
Wersity of Kansas 
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SEUSON, Leonard W. Personality 
4 | ement. New York: McGraw- 
: 1952. Pp. xiii--457. $6.00. 


brote devoted to the special 
en 9! personality measurement 
Fergus, needed for a long time, but 
"son fills only a portion of this 
lacking definition of personality is 
Point Een would serve as a focal 
ny proble measurement material. 
Wem, üt ems in the logic of meas- 
are sidestepped, such as the 
zo Which the addition of item- 
lestionn On interest inventories, 
vi xiv aires, and projective de- 
Buson’, SS US scalable material. Fer- 
thoy ook, therefore, must be 
Of i 9f primarily as a collection 
| 3 ihag and useful facts about 
Mmergy bilities and validities of 
Measures instruments intended to be 
Th of aspects of personality. 


ay e 
Vell first Chapter of the book is 


x4 Cal 
ling, lated to stir the reader's 
NA Suicide A case of a college stu- 


„terest C SUggests that we may get 
ity, Sting Clinical studies on valid: 
‘Ssion of group differences 
ity (national, racial, etc.) 
Sculty surement problems in 
es i al comparisons; and three 
Unitica Orale whet an appetite for 
t forg, 3Dalysis of morale measures. 
tio, nate] 
dig Ng are Y, most of these expec- 
me Tene unfulfilled; cultural group 

n personality are not 


hti 
ata On, 
e s; led : 5 
again, and morale studies 
Y casual attention. 


in a disey 
; Ber, 
hints Sona] 


g 
There, Onl 


i 
S a good deal to be said in 
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favor of Ferguson’s arrangement, 
starting with problems of interest 
and attitude measurement, which 
makes it possible to deal with simple 
concrete materials before getting into 
some of the more complex devices. 
It is questionable, however, whether 
these two topics merit 116 pages (or 
25 per cent of the volume) compared 
to the treatment given to projective 
devices in 35 pages (or 8 per cent of 
the book). The suggested imbalance 
in Ferguson’s presentation is further 
illustrated in the treatment of the 
projective tests. The chapter on the 
Rorschach test gives a protocol of a 
fairly interesting case, and discusses 
some of the mechanical aspects of 
scoring. However, at no point is the 


interpretation quoted; that is, the 


description of the total ‘personality, 
which is presumably the main diag- 
nostic claim of the Rorschach ap- 
proach. Even on the level treated by 
Ferguson (the statistical analysis of 
specific response determinants), the 
work of such investigators as Witten- 
born and Cronbach has been ignored. 
And just why the study of sales 
managers by Kurtz should be con- 
sidered evidence on the validity of 
the Rorschach is hard to see. 

The sections on objective, ques- 
tionnaire-type devices are the best 
in the book. They summarize data 
on an enormous number of different 
inventories, from the Woodworth 
Personal Data Sheet to the Minne- 
sota Multiphasic Personality Inven- 
tory. And information on method 
of development, reliability, group 
norms, and validity studies is offered 
for each of these tests. There is 
lacking, however, a discussion of such 
logical problems as what kind of scale 
results when we simply add the num- 
ber of "diagnostic" answers. What 
one also misses is an incisive discus- 
sion of just what would constitute 
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substantial validation. This is a dif- 
ficult assignment, but it cannot be 
evaded legitimately in a volume on 
personality measurement. 

This book should be useful as a 
text for a graduate course in per- 
sonality measurement, if it is liber- 
ally supplemented by journal articles 
or other sources, and if the instructor 
provides some balance to the over- 
emphasis on empirical findings and 
on questionnaire-type tests. The 
treatment is clear and straightfor- 
ward; the style is readable without 
being overpopularized. It will cer- 
tainly help to give students a model 
of organization for data on develop- 
ment, reliability, and validity of any 
test device. They should also learn 
a good deal about appropriate ap- 
plications of statistics to defined 
measurement problems. 

Ross STAGNER 

University of Illinois 


VERNIER, CLAIRE Myers. Projective 


drawings. New York: Grune & 
Stratton, 1952. Pp. v+168. 
$6.00. 


This is a well-organized collection 
of drawings made by persons of a 
variety of clinical diagnostic groups 
(the psychoses, neuroses, and brain- 
damaged) and includes the produc- 
tions of normal subjects as well. The 
author offers this book primarily as a 
teaching tool in courses on projective 
techniques, and for this end it should 
be most valuable. Cases were 
selected for which the clinical diag- 
noses were well defined and the draw- 
ings were then collected to see the 
extent to which they reflected the 
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already known symptoms. In surve 
ing these productions it is certain 
evident that the ‘‘Draw-A-Mas 
test can be valuable in capturi 
graphically some personality char? 
teristics. What is also striking 
evident, however, is the tremendo! 
overlap of so-called clinical ae 
from one diagnostic group to anot?? 
especially into the normal grou 
This should allow for considers! 
humility and care in the use E ; 
terpretation of the test until à yit 
standardizing system of dealing A 
the data can be developed. Vent 
data may present a significant tt 
in this direction. It is import? 

recognize, however, that most Gran 
observations made about the fact! 
ings by the author are ex post i 

which sometimes get her into tO) 
In one instance drawings ma * hi 
paranoid patient (Figure 2), I V 4 
the figures both 
were interpreted as follows: | 2 
head emphasis is of interest in Y! fle’ 
the patient’s lack of either Pec 
tual aspirations or contro! , jp 
nisms” (p. 6). However, in 2 Tu? 
made by another paranoi 0! 
phrenic (Figure 4) there 1$ ti net 
small head which is not men. 0 
instead, the midline _emphas pe! 
double belt line is considere "I 
reflection of the patient's emP we: 
intellectual controls. There es: Jj 
large number of similar exam dd | 
general, however, this book $ teach 
of considerable value for the y 
of projective techniques, sugg” 
practicing clinician, and R test 

ing further research with t gno 
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Clini 
Juris psychologists have been 
t ought he. ahistorical. Very little 
| Written E been given to, and less 
opment € out, the origin and devel- 
literatur, clinical psychology. In the 
Whic rie are articles and books 
Special a €rpret historically various 
fiel rine or evaluate related 
Considerabl of which have been of 
Paper le help in preparing this 


ME s, Nevertheless, whatever the 
Ccount sige is no available general 
Psycholog the history of clinical 
Oda, SY from the perspective of 


curge of p neglect is due to the 
tical activi erest in clinical psycho- 
clr Second ity during and following 
nica World War. Since then, 


| i 3 Bart, t 


ti ps : 

i Nu s Ychologists have had little 
Ins Pend inquiring i ir ori 
£x x quiring into their ori- 
d Vitieg į too, their day-to-day 


thapa tse them as so new and 
the tacitly a are hardly to blame 

lonce E the belief that 
Vag aos of rs and that somewhere 
lit) born war and its aftermath 


t 
ig Or Tab aed profession having 
m è ation to what went be- 
| toy est ae of affairs today is 
^ me b “niniscent of the situation 
e E mball Young in 1923 in 
om "id of mental testing. 
Vas This » "Making history on 
Meat t 


artic] 

le " 

ë S Washins Written while the author 
&ton University School of 


every hand as we are, we have a 
notion that we somehow have es- 
caped history" (121, p. 1). 

To capture in full measure the 
sweep and continuity of the history 
of clinical psychology is beyond the 
competence of the reviewer, to say 
nothing of space limitations. In order 
to do justice to all aspects of the sub- 
ject one would have to deal with the 
complex history of the psychology of 
motivation and dynamic psychology. 
Similarly, all the ramifications of the 
relation of clinical psychology to the 
rest of the field of psychology, of 
which it is an integral part, as well as 
an account of the history of test de- 
velopment would have to be consid- 
ered. 

The present account, perforce, pre- 
sents an examination of men and 
ideas influential in shaping clinical 
psychology. But, since psychology is 
now a profession, attention must also 
be devoted to those internal and ex- 
ternal controls which characterize a 
profession and to the settings in 
which the professional practice is 
conducted. 

In presenting a historical account 
the question arises concerning the 
most appropriate date at which to 
begin. With some justification it was 
decided that since clinical psychol- 
ogy, as We know it, arose at about the 
turn of the present century it would 
be appropriate to begin with the im- 
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mediate forerunners of this first gen- 
eration of clinical psychologists. The 
origins of clinical psychology, the 
first major section of this account, 
are to be found in the psychometric 
and dynamic traditions in psychol- 
ogy; the psychologist in the settings 
of the psychological clinic, child 
guidance, mental hospitals, institu- 
tions for the mentally defective; and 
the beginnings of psychology as a pro- 
fession. Somewhat arbitrarily this 
early pioneer work is considered to 
come to a close with the end of the 
second decade of this century. This 
is followed by a section concerned 
with clinical psychology in the twen- 
ties and thirties. The same topics 
just mentioned, e.g., the dynamic 
tradition and psychology as a pro- 
fession, are again considered. The 
work of psychologists in the armed 
services during the second World War 
and its effect upon psychology in the 
postwar period are next evaluated. A 
brief overview of clinical psychology 
today closes the account. 


THE ORIGINS or CLINICAL 
PSYCHOLOGY 


The Psychometric Tradition in Psy- 
chology 


This tradition, one of the head- 
waters from which clinical psychology 
sprang, was, in turn, a part of the 
scientific tradition of the nineteenth 
century. With all the limitations with 
which it is charged today, it is to this 
movement that the clinical psycholo- 
gist owes much of his scientific stand- 
ing and tradition. Whenever a clinical 
psychologist insists upon objectivity 
and the need for further research, he 
is, wittingly or otherwise, showing 
the influence of this tradition. Mov- 
ing from Galton through Binet and 
Terman, this tradition met the de- 
mand that psychology, if it was to be- 
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come a science, must share with othe 
sciences the respect for quantitative 
measurement. ant 
Psychometrics as a tool for clinical 
psychology owes its beginnings i? 
Francis Galton (53) in England 
Grappling as he was with the prob 
lem of individual differences, he an 
his followers did much to lay the 
groundwork for the investigation 9 
ability by using observations of ae 
individual’s performance for ok 
mation on individual differences. | 
thus founded mental tests. del 
In 1890 Cattell (29) introduced ! le 
term “mental tests" in an era 
describing tests which he had use = 
the University of Pennsylvar | 
Even at that date he was pleading e 
standardization of procedure an di 
establishment of norms. From "| 
time of his days as a student s 
Wundt's, Cattell was interested in nd 
problem of individual differences ^. 
did much to stimulate further inv 
tigation. Along with Thorndike ling 
Woodworth, he also stressed EP 
with individual differences by T^; 
of statistical analysis—a really 
approach at this time. Some 9 | i's 
investigations, both from Cêt i 
laboratory and from other ost 
ous parts of the country, ma € cet! / 
tive contributions to various nen | 
of the problem of psychometric Py 
urement. For example, Norsw? and 
(82) in 1906 compared norm est 
defective children by means 9. ics] 
and found the latter not à of 
apart,” pointing out that the et 
intelligent of the feebleminde at 
practically indistinguishable ^ 
least intelligent of the norm? sf 
Most of the investigation -. 
time were concerned pem 
sensorimotor and associativi 
tions and were based on t id be '4, 
tion that intelligence coul T et 
duced to sensations and mot? 
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BA ou which, as is now known, 
altioudh ed to failure. Furthermore, 
tial suitable verbal mate- 
students E the studies of college 
95), ci d ornell, such as Sharp's 
Iris e Wissler study (113) at 
E Serenata feted. to be essen- 
ers failed to nnl What the work- 
act that colla ke into account was the 
Selected xem n students area highly 
restricted p having a considerably 
ing of the Tange. The negative find- 
further “Se studies effectively blocked 
level for estigation at the college 
Consider as When one stops to 
atic erus the dominant syste- 
Structural fon of the day was the 
anisheq fa of Titchener, who had 
Onder th ests as nonscientific, it is no 
3t least MP tests" were viewed with 
In the touch of condescension. 
Working Meantime Binet had been 
tests ba: in France developing his 
behavior th on a wider sampling of 
Succes. in Ra had yet been used. His 
a mere with the intellec- 
at n is "e of Paris school 
tr; Plifica tio ell known and needs no 
ue slation n at this point. The 
Se in this one tests and their 
le turn aro dien shortly 
Oddard (s; he century. Jt 
m va tad simultaneously with 
this Mtrody ent of G. Stanley Hall, 
Country E: the Binet tests to 
aca, CONtact ws hrough a visit abroad 
Wainted he Decroly, he became 
Wig?10 he d Binet's work (121). 
the = gan publishing findings 
teVision of nd in 1911 published 
Vision ^I the 1908 Binet Scale. 
boy Pübligy oT ong with Kuhlmann's, 
Subs larity » in 1911, gained some 
fay Quent mong clinicians, but the 
b, ershad evelopment by Terman 


Mog Pably | their work. 
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e prod. 
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of the Binet Scale (83). In fact, for 
years the major task of the clinical 
psychologist was to administer the 
Stanford-Binet. In view of the im- 
portance of this test it is desirable to 
present in some detail the back- 
ground of its development. 

Lewis M. Terman (101) received 
his graduate training at Clark just 
after the turn of the century under 
Hall, Sanford, and Burnham. As 
Terman put it, “For me, Clark Uni- 
versity meant briefly three things: 
freedom to work as I pleased, un- 
limited library facilities and Hall’s 
Monday evening seminar. Anyone 
of these outweighed all the lectures I 
attended” (101, p. 315). This influ- 
ence of Hall's was more from the 
enthusiasm he inspired and the wide 
scope of his interests than from his 
scientific caution and objectivity. 
Sanford was his doctoral adviser, 
but Terman chose his own problem 
in the area of differentiation of 
“bright” and "dull" groups by means 
of tests and worked it through more 
or less independently. 

By a severely limited survey such 
as this it would be easy to give the 
impression that little or nothing else 
was being done along the lines under 
discussion except that reported. Ter- 
man was not alone in his interest in 
the development and standardization 
of tests by any manner of means. In 
his autobiography Terman (101) 
mentions as known to him in 1904 the 
work of Binet, Galton, Bourdon, 
Oehrn,* Ebbinghaus, Kraepelin, 
Aschaffenburg, Stern, Cattell, Wissler, 
Thorndike, Gilbert, Jastrow, Bolton, 
Thompson, Spearman, Sharp, and 
Kuhlmann. 

At the suggestion of Huey, who had 
been working in Adolf Meyer's 
clinic at Johns Hopkins, Terman, un- 
deterred by the prevailing hostile 
attitude of most psychologists, began 
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work with the 1908 Binet Scale and 
in 1916 published the Stanford Re- 
vision of the Binet-Simon tests. 
Terman’s interest in both the test 
and results from it continued un- 
abated, resulting in still another re- 
vision in 1937. 

Performance tests, so necessary for 
work with the linguistically handi- 
capped, actually antedated the Stan- 
ford-Binet. The Seguin, Witmer, 
and Healy form boards and other per- 
formance tests were already in clini- 
cal use. Norms, although not lacking, 
were undeveloped, and the directions 
placed a high premium on language. 
What seemed to be needed was a 
battery of performance tests sampling 
a variety of functions and not as 
dependent upon language. Among 
the earliest to appear and to come 
into fairly common use was the Pint- 
ner-Paterson Scale of Performance 
Tests (85), published in 1917. In- 
cluded in this scale were several 
form boards, a manikin and a feature- 
profile construction test, a picture 
completion test, a substitution test, 
and a cube-tapping test. 

Another major step was the de- 
velopment of group tests under the 
impetus of the need for large scale 
testing of recruits in World War I. 
This testing program is described 
with a wealth of detail by Yerkes 
(120). Although group tests were not 
unknown before the war, as witness 
those described in Whipple's Manual 
of Mental and Physical Tests (110), 
the need for quick appraisal of the 
basic intelligence of a large number 
of men provided the impetus for ex- 
tensive development. The Alpha 
scale for literate English-speaking 
recruits and the Beta scale for illiter- 
ates and non-English-speaking re- 
cruits were developed rapidly under 
this demand. The Woodworth Per- 
sonal Data Sheet (118), the first of a 
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long line of psychoneurotic inven 
tories, also was a product of military 
needs. So successful were these tests 
in overcoming the prejudices against 
testing both within the field of psy 
chology and in the general publi 
that after the war a veritable flood 0 
group tests appeared. Many e 
sive surveys in the public schoo! 
were made for classificatory purpose 
Further developments in this Ri 
dition during the twenties and t a 
ties will be appraised after exami 
tion of other aspects of the origi" 

clinical psychology. . 


The Dynamic Tradition in Psycholog) 


1 ; con- 
A major source of influence 


tributing to the growth of ciini 
psychology was the thinking M" 
writing of the “Boston group ai 
promulgated “the new psycho all 
—William James, G. Stanley ^, 
and their associates. Although i eil 
way could they be labeled dia f 
psychologists, their thinking, ical 
much closer to the heart of the cli? jo 
psychology movement and tO 
gressive psychiatry than Mero 
structural point of view of Titc " e 
Heresy though it may be, it cann. ic 
denied that at that time re to, 
psychology had relatively lit Jog!" 
contribute to clinical psy¢ 10 et 
Psychology, to be sure, ha polt”! 
placed by Fechner, Hen 4 
Wundt, Kraepelin, and others son in 
scientific, quantitative founda PEU 
stead of being permitted to ren ile” 
indistinguishable cohort of F itle 
phy. This was an essential st Pl no 


the 


: a 
out which there could we eles. 
clinical psychology; never e 
sensationalistic approach e d 


scious intellectual experienc? set” 
relatively little for the clinic, it v 
and the profession with whi 
to be associated. 

The psychiatry of the 
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7 rad way of its pathol- 
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one of the major watersheds of twentieth- 
century thought. Directly or indirectly, 
its influence had penetrated politics, 
jurisprudence, sociology, education and 
the arts. In the domain of psychology, it 
had foreshadowed nearly all subsequent 
developments of primary importance. 
Viewed retrospectively, the permanent 
significance of the Principles was incen- 
tive. It explored possibilities and indi- 
cated directions. These led, eventually, 
into social, applied and experimental 
psychology; into the study of exceptional 
mental states, subliminal consciousness 
and psychopathology. Because of its ex- 
treme fertility in the materials for hy- 
pothesis, most of the competitive schools 
of psychological theory that arose during 
the first half of the century could claim 
common ancestry in the Principles for at 
some point it implied their basic as- 
sumptions (77, p. 15). 


This aptly catches James's influence 
on clinical psychology, not through 
work directly in the field or with the 
method, but through the fertile (and 
contradictory) character of his think- 
ing. 
fn addition to the stimulation of 
his writings, James did take specific 
action of direct relevance to clinical 
psychology in his support of Clifford 
W. Beers, whose book, A Mind that 
Found Itself (19), did so much to 
further the mental hygiene move- 
ment. This he did through an en- 
dorsing letter which appeared in the 
first edition and, according to Henry 
James, his son, by departing from his 
fixed policy of “keeping out of Com- 
mittees and Societies” (64, p- 273). 
In addition, he was interested in 
psychical research and in the efforts 
of Freud and Jung, although dubious 
about both of these trends (64). 
Obviously it is impossible to cap- 
ture the full flavor of William James 
ina paragraph or two, but this i de- 
fender of unregimented ideas" is at 
least the eccentric brilliant uncle of 
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the men in clinical psychology who 
followed after. 

Another of the pioneers of this time 
and place was G. Stanley Hall. He 
was more influenced by the evolu- 
tionary concept stemming from 
Darwin than by French psycho- 
pathological thinking. Shakow, in 
considering Hall's influence on psy- 
chiatry, so well summarizes his con- 
tributions that they may be seen as 
contributions to clinical psychology 
as well. He writes that it was: 


Hall, the propagandist, who gave 
Freud his first academic hearing, who 
gave courses in Freudian psychology 
beginning in 1908 and whose pressure for 
its consideration remained life-long; Hall, 
who influenced Cowles in establishing the 
psychological laboratory at McLean 
Hospital which had as directors following 
Hoch, Franz, Wells and Lundholm; Hall, 
who stimulated Adolf Meyer, by his 
early interest in child study, to write his 
first paper on a psychiatric topic— Mental 
Abnormalities in Children during Primary 
Education . . .—and who did so much to 
make the country child-conscious; Hall, 
whose students Goddard and Huey (also 
Meyer's students at the Worcester State 
Hospital) did the early pioneer work on 
feeblemindedness ... Hall, whose brav- 
ery in handling the problem of sex did so 
much to break down the first barriers, 
thus greatly facilitating the later child 
guidance handling of this and related 
problems; Hall, whose student Terman 
achieved so much in the development of 
the Binet method in the United States 
and whose student Gesell did so much for 
other aspects of developmental psychol- 
ogy; Hall, whose journals regularly pub- 
lished material of psychopathological in- 
terest; Hall, the ramifications of whose 
psychological influence are most per- 
vasive in fields related to psychopathol- 
ogy... (92, p. 430). 


Certain other factors might also 
be mentioned. Before his period as 
president of Clark University, Hall, 
while at Johns Hopkins, held weekly 


clinics at Bay View Hospital and, 
until its medical staff was organize ; 
under his direction, served as lay 
superintendent. For a period of year 
he taught and demonstrated for psy” 
chiatrists at Worcester State Hosp 
tal, handing over the actual instruc” 
tion in 1895 to Adolf Meyer, D 
continuing his interest in the fie 
(74). Other students of this uo 
who made substantial contributio. 
to clinical psychology included B rc 
chard, Conklin, Kuhlmann, a? | 
teer. p 
Something of the spirit and activity 
of the associates of these men d 
captured by an examination O l 
l 
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journal that was begun early 1" b 
Sonat The Journal of Abror 
Psychology, later called The pir 
of Abnormal and Social Page / 
was a major source of publicati? it 
the more enlightened efforts wt 
time. Until 1913, when the P9". 
analytic Review was founded, ; cho 
the only journal in which P? (32): 
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Freud's work); and t?^ onc? ip? 
paper by Morton Prince : milite 
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Vo dum Ps Freud s Psychopathology 
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i. m in Germany in 1904. So 
critical is writer is aware, the first 
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appeared e aenean psychologist 
of this jour i February 1909 issue 
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then of Toronto, were the first in 
America to do active work with psy- 
choanalytic methods. The first Eng- 
lish translation of a work by Freud, 
Selected Papers on Hysteria, appeared 
in 1909 according to Coriat (32). It 
was in this same year that G. Stanley 
Hall, as president of Clark Univer- 
sity, invited both Freud and Jung to 
come to the United States to lecture 
on the occasion of the twentieth anni- 
versary of Clark University. Both 
by attendance and by the subsequent 
publication of these lectures in the 
American Journal of Psychology (51) 
psychologists became more familiar 
with their work. In the meantime, 
Brill (23) was translating Freud's 
works, and other psychoanalysts be- 
gan practice. By 1911 there was 
enough interest that the first psycho- 
analytic association, the New York 
Psychoanalytic Society, was founded. 

In view of these factors in the his- 
tory of clinical psychology, it is pos- 
sible to offer the interpretation that 
actually it was partly the psycholo- 
gists and not psychiatrists alone, as 
is commonly supposed, who offered 
the first support to psychoanalysis in 
the United States. To be sure, in 
the twenties the psychiatrists in in- 
creasing numbers became interested 
and during the following twenty 
years became so firmly identified with 
the field that it is only today that 
psychologists, as psychologists, are 
again beginning to assume any prom- 
inence in psychoanalytic thinking 
and practice. 
The Psychologist and the Psychological 
Clinic 

It has been accepted by psycholo- 
gists quite generally that the case 
leading to the founding of the first 
psychological clinic was treated by 


Lightner Witmer (114) at the Univer- 
vr of Pennsylvania in March 1896. 
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Witmer was the first to speak of the 
"psychological clinic," of “clinical 
psychology,” and the "clinical method 
in psychology" (26). The history of 
his clinic has been discussed else- 
where (26, 27, 93, 107, 114) and is 
quite well known. It is, therefore, 
unnecessary to dwell upon it. In- 
stead, after very briefly examining 
its functioning, attention will be 
given to the extent of its influence 
upon the history of clinical psychol- 
ogy. 

Even a cursory examination of the 
early issues of the Psychological 
Clinic, a journal founded and edited 
by Witmer, will show that the work 
attempted in this clinic included 
referral to medical sources, the pres- 
ence of social workers, and many 
other ‘‘modern” innovations dis- 
cussed by the writer elsewhere (107). 
On the other hand, although the 
juvenile court and social agencies re- 
ferred cases to Witmer's clinic, the 
great majority came from the school 
system. Much attention was paid to 
the relation of physical defects and 
neurological conditions to behavior 
problems. Cooperation with special 
teachers of the blind and deaf and 
the mentally defective was stressed. 
In general, intellectual aspects of 
children’s problems were emphasized, 
using a biographical approach. Rel- 
atively few psychologists published 
in the Psychological Clinic in the early 
years. Educators, either teachers, 
principals, or professors, wrote the 
majority of the articles during this 
period. In later years the publica- 
tions of psychologists predominated. 
The articles are chiefly of antiquarian 
interest today. 

The clinic founded by Seashore 
(91) at the University of Iowa about 
1910 was modeled after Witmer's 
clinic, and others, such as that 
founded by J. E. W. Wallin of the 
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University of Pittsburgh in 1912 
undoubtedly owe part of their im: 
petus to it, but many other psycho: 
logical clinics and activities seeme 
to grow up independently and wid 
little knowledge of the developmen 
of this first clinic (97). For examp'& 
Seashore (91) speaks of his as d 
"second" psychological clinic. PU 
yet in 1914 Wallin (105) found abou! 
20 psychological clinics to be in p 
ence, of which some at least ut 
have developed under a differen 
tradition except in the rather " 
likely event that the great mag 
were founded after 1910, but | 
1914. Although the Witmer c 
has been functioning continuou i 
since its inception, it is quite d! of 
to find evidence of its effects UP 
clinical psychology today. This ori 
not been due to lack of local supP dil 
rather it is because its influent’ M 
not spread beyond Philadelphi? p 
any considerable degree. The rea? jj 
for this relative lack of influence 
be discussed after considering ^ i4, 
lated development: the chi 

ance movement. 


: idant! 
The Psychologist in Child Gurt ed 
Still another stream which s Sy, 
into the torrent that is clinic 


the 80 Y 
chology today came from t Jn 
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d Healy for the position of direc- 
NES lor, asa pupil of James and a 
/ rigid Wa in competition with a more 
j i undtian and experimentally 
| EROS ically minded psycholo- 
| Very f 6, p. 242). Its first staff was 

a mall, consisting of Dr. Healy, 

El e Dr. Grace M. Fernald, 
Itis m ologist, and one secretary. 

Worker portant to note that no social 

staff, b was a paid member of the 
| Bier, pay indicates that social 
l worked 'rom cooperating agencies 
` ginnin with them from the very be- 
| of a „Only later did the specialty 

merge E social worker, as such, 
and late ental testing by Fernald, 
emphasized Augusta F. Bronner, 
Other in €d performance testing and 
1910 struments of local origin. In 
Binet. Owever, Healy introduced the 
tates ep tests into the United 
simulta as did Goddard at Vineland 
Bre. e ously and independently). 
and o Outgrowth of the use of this 
ation 3. Instruments was the publi- 
“dua, E 1927 of a Manual of Indi- 
Bro ae ests and Testing (25) by 
b eredi, and their co-work- 
Healy and Bronner had 
„eastward, organizing in 
name a nn in Boston under the 
en, m the Judge Baker Founda- 
poker T changed to the Judge 
Me us idance Center. This ven- 
Sulteq e ormously successful and 
Work a n still further important 
by pu pe field of delinquency. 
S ion oe including several 
went ha problems of the de- 
Pon Patt ad considerable influence 
oft contas in this field. 
Wi Healy rasting the relative success 
ah *. Venture and its continuity 
S of ip rent with the relative 
de kow one of Witmer's clinic, 
of Alleq St ) presents a thoughtfully 

Which atement, one or two points 

can be mentioned. The psy- 
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chologist Witmer was concerned with 
intellectual aspects of the functioning 


‘individual, worked primarily with 


mental defectives or school retarda- 
tion problems, when concerned with 
medical aspects focused more on the 
physical or neurological, and, most 
important of all, identifed himself 
with the Wundt-Kraepelin point of 
view. On the other hand, the psychi- 


.atrist Healy was concerned with 


affective aspects of the personality, 
worked primarily with behavior prob- 
lems and delinquency, when con- 
cerned with medical problems 
stressed the psychiatric, and, again 
most important of all, was profoundly 
influenced by James-and Freud. Al- 
though a pioneer, Witmer turned his 
back on almost all that was to pre- 
dominate in the later days of clinical 
psychology and became of historical 
significance only. Healy is still a con- 
temporary. 


The Psychologist in Mental Hospitals 


The importance of McLean Hos- 
pital in Waverly, Massachusetts has 
never been fully appreciated in the 
history of psychiatry and psychology. 
Founded in 1818, its superintendent 
at the turn of the century was Dr. 
Edward Cowles, a former surgeon in 
the Union Army? Years later he took 
some incidental training in psychol- 
ogy at Johns Hopkins (57). In many 
ways he was a man ahead of his time. 
He encouraged research and brought 
to this hospital biochemists, patholo- 
gists, physiologists, and psycholo- 
gists. One could date the beginnings 
of conjoint medicine as taking place 
at McLean Hospital since these ap- 
proaches were used in its laboratory 
sometime before 1894. In that year 
Hall described the laboratory as fol- 


3 SHAFFER, P. A. Personal communication, 
1952. 
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lows: “The work of this laboratory 
was begun in 1889, for the clinical 
purposes of the hospital. It is sought 
to combine neurological studies in 
the departments of psychiatry and 
physiological psychology, and their 
relations with anatomical and chemi- 
cal pathology, etc." (57, p. 358). 
Only a quotation from Cowles will 
bring out the contemporary ring of 
his words: 


The purpose of establishing and de- 
veloping the laboratory has been carried 
on under much difficulty, naturally due 
to the newness of the attempt to combine 
with psychiatry the other departments 
of scientific medical research. The pa- 
thology of the terminal stages of insanity 
must be studied as heretofore, and it is 
necessary to add that of the initial condi- 
tions which lead to mental disorder. Such 
studies must therefore be combined with 
physiological psychology in the attempt 
to determine the exact nature and causes 
of departures from normal mental func- 
tion. Also, in the dependence of these 
changes upon general physiological proc- 
esses, and in order to take into account 
all the elements of vital activity involved, 
it is supremely necessary to study both 
physiological and pathological chemistry 
in their direct and indirect relations to 
mental changes (57, p. 363). 


Research efforts along these lines 
apparently first emerged from this 
laboratory. In presenting the history 
of psychiatric research, Whitehorn 
(111) recognized this contribution 
and first described McLean Hospital 
and its work before dealing with any 
other developments. 

Cowles, in a review of the progress 
in psychiatry at the time of the fifti- 
eth anniversary of the American 
Psychiatric Association in 1894, em- 
phasized the importance of what he 
referred to as the systems of “new 
psychology" as one of the ''most 
hopeful signs of progress" to bring 
about advancement in the under- 
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standing of mental diseases (34): 
Either as frequent visitors from near 
by Boston or as members of the staff: 
of McLean Hospital at this time 
were Morton Prince, August Hoch, 
Boris Sidis, and Adolf Meyer. lr 
terest in psychology is shown by the 
fact that Cowles and William Noyes 
of the same hospital, were among tne 
approximately 13 to 18 individuals 
who were present at the founding S 
the American Psychological Assocs 
ation at Clark University In 
36). 
; In 1893 August Hoch (75) yin 
selected by Cowles to be psychology 
and pathologist at McLean. A 
use of the term psychologist W* 
neither idle nor esoteric. avi 
previously received a medical EC 
tion, he now was sent abroad ea 
further training, and it would apP in 
that much of his training or E 
psychology with Wundt, € 
Marbe, and Kiesow, He also WO" is 
with Kraepelin. On assuming ork 
post at McLean he turned to p^ y 
with the ergograph in clinical Prhe 
lems and in the first volume ° a 
Psychological Bulletin (62) aunt ald 
up experimentation in this chi 
Subsequently, as professor of psy the 
atry at Cornell and director ° , to) 
Psychiatric Institute, he turn ne 
more narrowly psychiatric PFO" tle 
but there would appear to ? e 
doubt that during this period east! 
Lean he functioned, in part at 
as a psychologist. that 
It was in this atmospher® wae 
a psychological laboratory | gun 
founded. This laboratory was cher” 
in 1904 at McLean Hospital sd 
ard Ivory Franz (50). It by y 
ential in the rapprochemeni yı a 
chology and psychopatho oF ate 
though often interested 1 polog" 
more physiological than Led esta? 
cal. The laboratory beca? 
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Weed under the direction of Franz, 
km his leaving for what is now St. 
UE eths Hospital of Washington, 
os A Wells was appointed his 
ur or and remained there until 


in anz continued his interest while 
articles - not only writing such 
Published h a modern ring, although 
uen m 1912, as “The Present 
cation à a yehology in Medical Edu- 
intréduch Practice” (25), but also 
Psychologie in 1907 a routine clinical 
Patients ES examination of all new 
B E. à mental hospital setting. 
Ere, Probably the first instance 
Psychiatri psychological testing of 
Franz e hospital patients. Among 
Period oe during the early 
Wi Lal H. Kent and Ed- 
A. [ue both of whom pub- 
pox, Alth arning in dementia prae- 
nown, a Boring, as is well 
Nevert e urned to other fields, he 
Spent in ess felt that the summer he 
ab] the hospital was a very valu- 


"n 
lisheq 


e, . 
Pro iope Ming experience (22). 
Was psy ct 6 to 1921 Grace H. Kent 
bital, enologist at Philadelphia Hos- 
and o ngs’ Park State Hospital, 


t. Eli 
qu ms lizabeths, respectively. In 
(bita Eau to Worcester State 
aD , remaining there until 1926 
1e wa lereafter, for many years 


Sa 
t Danvers State Hospital. 


is 
t Ss " 
he Mo hologist and Institutions for 
pltw ally Defective 

. t Was 
Melan Goddard's laboratory at the 


th, Second raining School that was 
center to be devoted to 
; unl study of the feeble- 
thi tor of enry H. Goddard became 
fn; institu chological research at 
al j o in 1906 and was influ- 
e establishment of the 
W: " 

ie testing e a physician, began psycho- 
Minded at e state institution for the 

aribault, Minnesota (98). 
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psychologist as a person working 
with the mentally defective. As men- 
tioned earlier, he first translated and 
used the Binet in this country. For 
practical purposes, the use of the 
Binet was at this time almost exclu- 
sively restricted to the feebleminded. 
It was from this center that the Binet 
spread to other institutions (84). His 
directorship continued until almost 
the twenties. 


Psychology as a Profession 


It was as early as 1904 that Cattell 
(30) made the prediction that there 
would eventually be a profession as 
well as a science of psychology. Actu- 
ally professional action preceded this 
pronouncement. 

For purposes of this presentation 
the relevant characteristics of a pro- 
fession include establishment of com- 
monly agreed-upon practices con- 
cerning relationship with colleagues 
and with the public served. The 
questions of competency and the 
means of controlling competency im- 
mediately arise. Traditionally, a pro- 
fession controls competency among 
its own members. Thus, self-deter- 
mined control of its members is the 
hallmark of a profession. 

The first stirrings of attempts at 
control arose in the American Psy- 
chological Association and took the 
form of considering control of clinical 
procedure through evaluation of test 
data. In 1895, only three years after 
the founding of the Association, 
J.Mark Baldwin, in the words of Fern- 
berger, ‘proposed the formation of a 
committee to consider the feasibility 
of cooperation among the psychologi- 
cal laboratories for the collection of 
mental and physical statistics” (43, 
p. 42). The committee that was 
ap ointed, chaired by Cattell, called 
itself “The Committee on Physical 
and Mental Tests,” but the battery 
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of tests they proposed for try-out to 
develop norms gained little accept- 
ance so that after 1899 no further 
word was heard from this committee. 
Another committee for the purpose 
of establishing methods of testing was 
appointed in 1907 and continued 
until 1919. It made some progress, 
for example, sponsoring research on 
the Woodworth-Wells Association 
Tests, but it fell far short of the os- 
tensible goal. 

In 1915, on the motion of Guy M. 
Whipple, the Association went on 
record as ‘‘discouraging” the use of 
mental tests by unqualified individ- 
uals. In 1917 a committee to consider 
qualifications for psychological ex- 
aminers was appointed, and two years 
later one to consider certifying ‘‘con- 
sulting” psychologists. In 1919 the 
Section of Clinical Psychology within 
the American Psychological Associ- 
ation was formed (43). In large 
measure, it was a ''special interest 
group" concerned with arranging 
programs at the annual meetings and 
thelike. Its members were, however, 
drawn into the discussion, pro and 
con, of the merits of certification. 
After much maneuvering, favorable 
action on certification of clinical psy- 
chologists finally resulted, and the 
first certificates were granted after 
the 1921 meeting. However, only 
twenty-five psychologists applied, 
and the project was abandoned. The 
death blow was dealt by an APA 
policy committee which considered 
that certification was not practicable 
and, on vote of the APA membership 
in 1927, discontinued certification. In 
some measure at least, the decision 
was influenced by the realization 
that with certification went the prob- 
lem of enforcement of the standards 
instituted, especially on psychological 
workers outside the membership. 
'Thereafter, according to Fernberger 
(43), there was a period of some years 
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without important action within the 
American Psychological Association 
on these problems. M 

Internship training, as distin- 
guished from academic course work, 
is a manifestation of professiona 
training. Morrow (78) indicates that 
Lightner Witmer was apparently the 
first to suggest practical work for i 
psychologist through training $C E 
and laboratory. However, the firs 
actual internships were those offeret , 
by the Training School in Vinelan , 
New Jersey, under the supervision ^ s 
H. H. Goddard. This program beg? 
in 1908 and has continued dow? E 
the present time. In 1909 wile 
Healy began accepting graduate dii 
dents at the Juvenile Psychopat 
Institute in Chicago, while the m 
internship in a psychiatric institut ; 
for adults was established in ital 
the Boston Psychopathic Hoshi, 
under the direction of Robert ine 
Yerkes. Other earlier internshi Pi is. 
clude those at Worcester St tern 
pital, McLean Hospital, the Wes niar 
State Penitentiary in Pennsyl bg 
and the New York Institute for 
Guidance. 
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TWENTIES AND THIRTIES , cal 


In the twenties and thirties diri 
psychology left the period en 
lusty, disorganized infancy ari put 
tered its rather undernourish? 
rapid and stormy adolescent or 4 
late as 1918 only 15 member fie! 


per cent of the APA listed seat 
of clinical psychology 8$ 2 member 
interest (44). This rose to a at i 
or 19 per cent in 1937. In pers ; 
the newly instituted 0167, 478 al 


category of Associate sh 
28 per cent intereste 
psychology, the largest 
est for this class of me™ 
increasing numbers clinic? posp 
gists were employed !? 
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dini : 
[M schools, penal institutions, 
_ Social agencies, homes for the feeble- 
Minded, industrial 
entire al plants, and the 
Wh ast of agencies concerned 
Finch uman welfare. For example, 
| mend Odoroff (46), in a survey 
Cate md employment trends, indi- 
B at of 1,267 members of the 
in 1930. Psychological Association 
| hot int 286 or 26.9 per cent were 
. the inning positions. In 1940 
swelled to er of nonteachers had 
| member] 888 or 39.3 per cent of the 
increased f Clinical nonteachers 
H a À 
en-year ae to 272 during this 
W: ES. in 
Psychol during this period that many 
|! Clinic; 9,565 did yeoman service for 
| Drimaril psychology without being 
y^ identified with the field. 
as an i eashore (91) may be used 
b Eo n Tation; It has already 
thologie ed that he founded a psy- 
E à a Eme at the University of 
ae titer 1910. During the period 
Sted in th Consideration he was inter- 
tholo € relationship bet = 
BY and aship between psy 
EU In or psychiatry and took the 
face es ning a national confer- 
pn ing th lp He also aided in 
tal = ty Psychopathic Hos- 
y D re ed with Samuel Orton, 
i op Son in e Travis, and Wendell 
€r men oe pathology. Many 
i dwin en as Gardner Murphy, 
h, atson, H 
Tee ert T ; Horace B. Eng- 
me N N Poffenberger, Kurt 
r un. Landis, Robert M. 
aly, All ter R. Miles, Gordon 
the port 
$9, QU, pri and Kurt Goldstein, 
lo Other imarily associated with 
figa Perform d eect of psychology, 
. Services for the clinical 
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Og, Pite 
Se 9f such developments as 
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thar’ indic. described, Loutitt (70) 

ally "Ame te during the same period 

‘Nt SPeaki Ian Psychology, gener- 
"est, 18, has not been greatly 


in practical problems of 


human behavior" (70, p. 361). This 
contention applied to clinical psy- 
chology with as much force as, or 
more than, it did to other applica- 
tions of psychology. Most of the 
difficulties that clinical psychology 
went through during this period as 
it groped toward professional stature 
were internal to the field itself. Both 
rapid growth and some hostility from 
the dominant entrenched forces in 
psychology are imbedded in the 
history of the period and influence 
many of the specific developments 
now to be discussed. 


The Psychometric Tradition 


The period of the twenties was, in 
the words of Merrill, a “plateau... 
[following] the initial impetus given 
to testing when these first tools of the 
clinician were being subjected to 
evaluation, and the exaggerated ex- 
pectations of over-enthusiastic users 
were being reduced in the crucibles 
of research” (73, p. 283). Studies of 
validity, investigations of the con- 
stancy of IQ, application of the tests 
to new populations, studies of indi- 
vidual differences, the nature-nurture 
controversy, racial differences, the 
development of group testing, a- 
chievement tests, interest measures, 
and personality testing of the ques- 
tionnaire variety occupied this and 
the following decade and helped to 
consolidate the gains of the previous 
period. "Theories of intelligence and 
factor analysis are also intimately 
related to this trend. It was a period, 
as the term plateau implies, of 
masked gain which prepared the way 
for the present period. 

More and more objections began 
to be raised to the limitations en- 
tailed by this approach. The de- 
velopment of group tests during and 
after World War I placed a premium 
on easy reproduction, rigid standardi- 
zation down to the slightest detail, 
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and emphasis on the score obtained 
to the exclusion of all else. Measures 
of personality with these same char- 
acteristics were developed during the 
twenties and thirties. To some psy- 
chologists the results obtained were 
considered disappointing and sterile. 

In 1927 F. L. Wells published 
Mental Tests in Clinical Practice 
(108), in which he stated vividly the 
major objection to a rigid psycho- 
metric approach: 


An intelligent South Sea Islander, ob- 
serving a psychometric examination, 
would be likely to regard it as a magic rite 
designed to propitiate friendly spirits in 
the patient's behalf. Should he observe a 
conscientious examiner in the apprentice 
stage, tightly clinging to forms pre- 
scribed, his idea would be confirmed, for 
none knows better than himself how 
slight a departure from the required 
formulae will not only destroy their 
beneficence but may well deliver the 
hapless sufferer into the hands of the 
malignant ghosts. Over against such 
esoteric views of psychometric methods 
is the customary and pragmatic one. The 
function of psychometrics is not the ac- 
complishment of a ritual, but the under- 
standing of the patient. The ceremony of 
mental tests is valuable so far as it serves 
to reach this end. When it fails, or stands 
in the way of doing this, proper tech- 
nique demands that it be modified. 
Ability to do this intelligently is what 
distinguishes the psychologist, properly 
so called, from the ‘mental tester" (108, 
p. 27). 


Further objections to exclusive reli- 
ance upon a psychometric approach 
arose with the emergence of projec- 
tive techniques as an aspect of the 
dynamic tradition next to be con- 
sidered. 


The Dynamic Tradition 


Many of the present developments 
in clinical psychology—the emphasis 
on understanding of personality func- 
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tioning, the attempt to relate present 
behavior to experiences of which the 
patient is unaware, the evaluative 
use of incidental verbalizations an 
physical behavior of the patient, an 
the artistic element in psychodiag- 
nostic appraisal—stem in large meas 
ure from the dynamic tradition. 

In terms of the sources of these 
influences, Sigmund Freud, of cours® 
looms largest. He and his flor 
analysts profoundly affecte a 
thinking of many clinical psycho" 
gists, who were for the most n 
passive recipients of this infu. 
No longer did they share leader? 5 
with their medical colleagues 2$ e 
ing the first twenty years of the e 3 
tury. The influence of psychoana 
sis was felt directly on three of mi 
specific manifestations of the dyn ey 
tradition directly involving the PE, 
chologist—projective techniques 
Harvard Psychological Clinic ^, 
the American OrthopsychiatriC 
sociation. The first, an approac 
personality, the second, a cid 
the third, a professional organi?" g- 
share responsibility as the ps dy 
portant manifestations of pi 
namic tradition in psychology tur 
day. Each will be considered i sy 

Hermann Rorschach, a Swit aer 
chiatrist, published with ber tion 
on the specific but intricate g^ plot 
ships which exist between his "phe 
technique and psychoanalySI? sf pis 
technique itself occupied mae i 
time between 1911 and his w Stat? 
death in 1922. In the he Rosse) 

chi 
was done by David M. Lev fyel J: 
psychiatrist, with whom inf 
Beck became associate E 
in 1927. In 1930 Beck prese count | 
first Rorschach study in this si dif 
as his doctoral dissertation x m) 
ing the thirties the Rorscn?" a 
nique came more an 


A BRIEF HISTORY OF CLINICAL PSYCHOLOGY 


| eo in clinical circles. Along 
poe pioneer American psychol- 
to Ror 3 made major contributions 
Ud Schach literature during this 
kerite rd Bruno Klopfer, Mar- 
trowski, rtz, and Zygmunt Pio- 
oe. eee are given by Beck 
E Horch i increasing preoccupation 
echnique ogists with the Rorschach 
^ trists, Th as compared to psychia- 
abor hit d is, first, the division of 
the dia the Rorschach as one of 
and, the testing instruments 
Spread ee the fact that its use 
ae Side the narrowly psychia- 
deling, nto the schools, work with 
Othe atents, industry, and the lik 
"i er Projective t y, and the like. 
e Sie echniques, notably 
also appea atic Apperception Test, 
i In the pe. during the thirties. 
th intellect gan to be a part of 
€ Deyo} ual armamentarium of 


Dsy, : 
Frank 20logist. The article by L. K. 


iud oe Methods for the 
p, 939, Offs ality” (48), published 
“bode ive ted a rationale for the 

th 4pproach and stimulated 


‘in Tesea 

Sy the dard and theoretical efforts 
ra Marine ES to follow. Merrill 
Did s Other reasons for the 


read n T 
g œ< Of projective testing as 


d to ; : 
iui significant changes 
t and hee in the clinician's 
s us changing perception 
e d expand see responsibilities 
porta... rojective tests have 
s, ant tools for the psycho- 
a resper tests command the at- 
a m. of our colleagues in the 
Xstitute ity, the psychiatrists. 
23 Struct Moreover, the basic tech- 
n esi upon which is being 
chon atic point of view, 
lige A with its own the- 
Dey as Ke This new projective 
Sholog een aptly characterized 
of protest. As both be- 


er, 
as r olo Jn 
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haviorism and Gestalt psychology came 
about as protests against the established 
psychologies called structural, so this 
emerging projective psychology runs 
sharply counter to the traditions that 
have characterized individual psychol- 
ogy in America. Having something to 
push against, it can move (73, p. 286). 


In 1927 the Harvard Psychological 
Clinic was founded by Morton Prince. 
Its express purpose was to bring to- 
gether academic and clinical psychol- 
ogy. Henry A. Murray took over 
headship of the clinic early in the 
thirties and with a large group of 
collaborators, including Donald W. 
MacKinnon, Saul Rosenzweig, R. 
Nevitt Sanford, and Robert W. 
White, carried on a brilliant research 
project in personality functioning. 
This culminated in 1938 in the well- 
known Explorations in Personality 
(81). 

The American Orthopsychiatric 
Association is an organization with 
ties to child guidance in particular 
and to the dynamic tradition in gen- 
eral. It was founded in 1924 with 
many of the leaders of the child guid- 
ance movement present (71). William 
Healy was elected president during 
this year and served through 1926. 
Later presidents included Karl Men- 
ninger, David Levy, and in 1931, the 
first psychologist to be president, 
Augusta F. Bronner. Other psychol- 
ogist presidents were Edgar A. Doll, 
Samuel Beck, and Morris Krugman. 
After thinking through the problem 
of membership, originally restricted 
to psychiatrists, the pattern emerged 
in 1926 of having as full members 
“psychiatrists, psychologists, and 
other professional persons whose 
work and interests lie in the study 
and treatment of conduct disorders 
199). Both the letter and 


(71, p. 195 er a 
spirit of this method of organization 
for work interchange, support, and 
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advance have continued to the pres- 
ent day. However, there has never 
been any question, as might have 
been foretold from the original or- 
'ganization, but that psychiatrists 
were dominant in it. For example, 
twenty-one of the first twenty-six 
presidents held the M.D. degree, only 
four being psychologists and only one 
a social worker. This organization 
continues to wield much influence 
both through its journal, The Ameri- 
can Journal of Orthopsychiatry, and 
through its annual meetings which 
are characteristically attended by far 
more nonmembers than members. 


Psychological Clinics 


This was a period during which 
psychological clinics reflected the 
plateau of the psychometric tradi- 
tion. Some new clinics appeared; 
others closed their doors (70). In 
1934 a survey report of a question- 
naire of psychoeducational clinics by 
Witty and Theman (115) appeared. 
On the basis of their returns they 
estimated that there were about 50 
such clinics. This figure may be con- 
trasted with the approximately 20 
found by Wallin in 1914 (105). In 
1932 the median length of time the 
clinics had been in existence was four 
years. Located in colleges, univer- 
sities, teachers colleges, and normal 
schools, their stated purposes involved 
(a) providing schools, social agencies, 
and individuals with diagnostic test 
services and remedial methods in 
order to bring about educational, 
vocational, and social adjustment; 
(b) training students in giving and 
interpreting tests; and (c) research 
with emphasis on the study of devi- 
ates, causes and treatment of learning 
difficulties, and work with remedial 
materials. It would appear that this 
survey epitomizes the work of psy- 
chological clinics of the day, featuring 


ROBERT I. WATSON 


emphasis on testing and remedial 
education. 


Child Guidance 


The period 1922-1927 was one m 
which the National Committee for 
Mental Hygiene on behalf of the 
Commonwealth Fund establishe 
demonstration clinics in a variety © 
cities and rural areas for the purpos? 
of showing both their need an he 
work they could do (99). For P d 
first time they were called EU 
guidance clinics." Eight clinics we 3 
permanently established directly 25 
result, and many others were at le 
partially stimulated by this effort. 
was the announced intention “ly 
the very beginning that eventua 
expenses for their maintenance we 
be absorbed by the community 
which they were located. Delibere 
experimentation as to method ON 
ganization in relation to ° d 
agencies was carried out—some W to 
attached to the courts, others |, 
local charities, to university an uidi 
teaching hospitals. The child Sted 
ance clinic plan of organization ca" 
for the professional personne 
clude at least a psychiatrist, a ese 
chologist, and a social worker. tages 
activities in their formative spade 
continued roughly over the de jn 
1920-1930. To be sure, they d 
fluence and organization Co? 7 red 
thereafter, but this perio crib 
the heyday of their unique COP 
tion. of at 
An important shift of focus rin 
tention had been occurring the de 
this period. No longer was “Nob 
linquent of primary interes" 
was there much concern wit ologi 
defectives, epileptics, Or neur Jace 
cases. Instead, emphasis M y 
upon maladjustment 1n sc 
home, especially that 
around parent-child re? 
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oM M of intelligence, the 
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to emotional difficulties. 
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nn Wells left McLean Hospi- 
B P Psychopathic Hospi- 
^. chologi e he served as head psy- 
a until 1938. This hospital 
| activity amr a center of clinical 
Present. d nd training. A pioneer in 
mon Ed clinical psychology, 
Neurops akow, now of the Illinois 
v E. rhlatrie Institute, is still 
ten y Ve. For a period of nearly 
i years, akoy served as 
| psychological research 
acti aed State Hospital. His 
forts in along with his research 
terng 15 ncluded direction of an in- 
rently Stig program. It ap- 
ihe moder, as the closest in spirit to 
is expa tt internship program, and 

Was Perience derived in thi i 
great wal (in this setting 
& E alue in formulating 
"ship, Y practices concerning in- 


gri A 
i Eins ual increase in the number 
€ SPitals PSychologists in mental 
nets ew taking place. How- 
St suc geographical isolation of 
t ospital psychologists ap- 
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Mental Deficiency 


In 1919 Goddard was succeeded by 
Stanley D. Porteus as director of the 
Vineland Laboratory. Under both 
his direction and the subsequent 
direction from 1925 until 1949 of 
Edgar A. Doll the clinical problems 
of feeblemindedness received inten- 
sive and extensive study. 

It was precisely in the field of in- 
telligence testing that clinical psy- 
chology was most advanced during 
this period. Psychometric testing 
of suspected mental deficiency was 
widely accepted, and the psychologist 
was the authority in this field (28). 
Nevertheless, as Buck (28) indicates, 
appreciation of the complexity, 
rather than the simplicity, of the 
diagnosis of mental deficiency 
emerged during these two decades. 

The fact that a person was doing 
clinical psychological work with men- 
tal defectives unfortunately indicated 
almost nothing about the nature of 
the training and experience of the 
practitioner in question. In 1940 
Hackbusch (56) reported an inquiry 
concerning psychological work in 
state and private institutions for the 
mentally defective. Of the approxi- 
mately 100 institutions which replied 
apparently all were doing some form 
of psychological testing. However, 
less than half had a psychologist on 
their staff. The remainder had their 
testing done by outside sources, or by 
teachers, social workers, and physi- 
cians on their own staffs. It is also 
noteworthy that the "psychologists" 
apparently varied widely in the na- 
ture of their background. Some had 
less than an A.B. degree, while others 
had an A.B. or an M.A. in addition, 
but very few held the Ph.D. degree. 
Therefore, despite the acceptance of 
their work, the status of psychologists 
and psychological work in the twen- 
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ties and thirties was somewhat con- 
fused. 


Psychology as a Profession 


The origins of professional activity, 
as has been indicated, were centered 
within the American Psychological 
Association. This period extended 
from 1895 to the mid-twenties. 
Founded to advance psychology as a 
science, the Association had not been 
singularly successful in reflecting the 
interests of its members either in ap- 
plications of psychology or in their 
professional aspirations. The twen- 
ties and thirties were characterized 
by the advent of other organizations 
more directly concerned with profes- 
sional problems. 

In 1917 a group of psychologists 
interested in the advancement of the 
practice of psychology met in Pitts- 
burgh, Pennsylvania. Leta S. Hol- 
lingworth took the initiative in 
bringing the group together, and 
prominent charter members included 
Bronner, Fernald, Healy, Kuhlmann, 
Pintner, Terman, Whipple, Wells, 
and Yerkes. To quote Symonds, 
“After a brief history of two years, 
during which a bitter struggle went 
on in the American Psychological 
Association over the question of 
authority for certification of psy- 
chologists for clinical work, the 
American Association of Clinical 
Psychologists became defunct 
through the adoption by the APA of a 
report recommending the establish- 
ment of the AACP as a Section of 
Clinical Psychology" (100, p. 337). 
According to the same writer, the 
next step was the slow development 
of various local groups concerned 
with applied and professional mat- 
ters in several states. 

In 1930 the Association of Consult- 
ing Psychologists was reorganized 
from a still earlier association founded 
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in 1921 (40, 52). Gradually it ex: 
tended its membership beyond New | 
York and environs and became one of 
the more important elements later to 
merge into the American Association 
for Applied Psychology (AAAP). 
The organization meeting of this 
association took place in 1937. Many 
of the difficulties in organizing cen- 
tered upon the standards for mem- 
bership. Then, as now, there was the 
dilemma of maintaining standards »« 


and yet not setting them so high 3° 
nd yet not setting iS ing | 


Eventu- 


dominant national professional à 
ganization. d 
was followed with clinical, Lo 
tional, industrial, and consulting 5° 
tions. pol] 
The Journal of Consulting Psy the | 
ogy was at first a publication of (a 
Association of Consulting Psycho rs 
gists and then of the AAAP. aR, 
in clinical, educational, indust" 
and consulting psychology appe? act 
but a considerable portion of SP 
was devoted to organization? 
professional matters (100). ET of 
Thus, there existed at the clo ical 
the thirties two major psychol? 4. 
societies—one dedicated to Cien 
vancement of psychology 4s 2 M 
and the other to its application. 
erally speaking, members O' : the 
ter also had membershiP onti@ 
former but sincerely felt the atio” 
nature of their applied organ nd the 
The Psychometric Society a study 
Society for the Psychologic® ynd? 
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ican Peyel a to the reorganized Amer- 
i D oe ogical Association (116). 
n is reorganization went into 

the Ame oth in spirit and in practice 
i rican Psychological Associa- 
Science presents psychology as a 

and as a profession. 


he p 
a Sychologist and Therapy 
T) 
there ing the twenties and thirties 


ae to be a gradual in- 
Ologists e number of clinical psy- 

t iihe or CRINE in therapy. From 
us Sidis and Scott at the 

n ee some psycholo- 
stances n so employed. In many 

Rey iit Ar ychotherapeutic practice 
ponal Mesa psychologist's educa- 
e in mia Considered as expert 
nt ive ers of learning as a sub- 
Sa ef gation and in education 
orked endeavor, the psycholo- 
“ed with patients, partic- 


[: Chil : 
duca *ildren, with whom remedial 


ho Psych; 


, yenit 


lon was n 


in C888 took ecessary. A similar 


eni Ph to a lesser extent 
lag als clinics. It was in the 
Drews Mae this development 
the 8 of nai, because the sheer 
"lost; PSycho] ers of patients confined 
Bye s S Eits to psychodiag- 
sti hothera and partly because 
_ pions, v except at a few in- 
ip Jere daa not practiced at all. 
inte, e relatively little difficulty 
try essional relations with 
s this period. In 
v iiis hóa because there 
` >and t ologists practicing 
Dti PStituti ese few were doing so 
ire tonal auspices and ex- 
umstances. Then too, 


te pasur 
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the psychiatrist himself was more 
isolated both from his medical col- 
leagues and from the public than he 
is today. More concerned with the 
psychotic and the adult than with 
the neurotic and the child, his path 
did not as often cross that of the 
psychologist as it did in the forties 
and fifties. 

No continuity in the development 
of psychotherapists among psycholo- 
gists is discernible from generation to 
generation. Neither Sidis nor Scott 
stimulated psychologists to work 
with psychotherapeutic problems. In 
later years individual psychologists 
prominent in psychotherapy gained 
in stature, not unaided to be sure, 
but also not from the combined 
efforts of any group or from the work 
of one senior individual. Phyllis 
Blanchard, for example, an acknowl- 
edged leading therapist, as attested 
to by her presence in leading sym- 
posiaand by bookson the topic, neither 
received her training in therapy from 
psychologists nor participated in the 
training of psychologists in therapy. 
Other therapist-psychologists, also, 
developed along individual lines. The 
work of Carl Rogers, although begun 
in the thirties, did not reach national 
prominence until the forties. 


PsyCHOLOGISTS IN THE ARMED SERV- 
ICES AND THEIR EFFECT UPON 
PsvcHOLOGY IN THE 
PosTWAR PrRIOD* 


About 1,500 psychologists served 
in the armed services during World 
War Il. About one out of four 
psychologists thus was called upon to 
function in an applied field—that 18, 


psychology applied to the very 


s This section of the article isa modification 
of a section of a chapter in à book edited by 
the writer (106). The permission of Harper 
and Brothers, publishers, to include this sec- 
tion is acknowledged gratefully. 
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practical problem of war. Moreover, 
this group was predominantly young, 
averaging about 32 years of age (24), 
thus including many individuals just 
reaching professional maturity. It is 
not unduly optimistic to suppose 
that some of their experiences during 
these tours of duty carried over in 
attitude and practice to the postwar 
years. 

To appreciate properly certain 
changes of attitude, it must be re- 
membered that a considerable num- 
ber of psychologists in uniform were 
products of an academic tradition 
whose isolationist tendencies in re- 
gard to professional application prior 
to the war they were quite willingly 
and even complacently furthering. 
In fact, Andrews and Dreese (16) 
found that almost 90 per cent of the 
psychologists in military service were 
in academic or governmental work 
prior to the war. 

From the process of learning to 
apply their psychological training to 
the military situation, later con- 
sideration revealed at least two major 
trends that have had, and will con- 
tinue to have, profound effect upon 
contemporary psychology. They dis- 
covered to their mild surprise, and to 
the considerable amazement of their 
colleagues from other disciplines, 
that their general training in psy- 
chological methods was capable of 
application to many problems which 
at first seemed utterly alien to their 
background. From aircraft instru- 
ment-panel design to selecting under- 
water demolition teams, psycholo- 
gists found that they, in collabora- 
tion with specialists from other fields, 
had something valuable to con- 
tribute. Realization was forced upon 
them that an experimental back- 
ground in psychology is capable of 
transfer to intelligent and capable 
handling of many sorts of problems, 
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Paradoxically, however, they 


gained added respect for the clinical 7, 


approach. In this connection it 
must be realized that almost half of 
the psychologists used clinical and 
counseling procedures during some 
part of their period in uniform (24). 
Many psychologists, willy-nilly, were 
placed in a position where they func- 
tioned in selection and assignment; 
sat as members of discharge boards, 


worked as members of clinical teams, * 


conducted therapeutic sessions, bot 

group and individual, and in these 
and many other ways used diag- 
nostic and treatment methods. Con- 
crete expressions of this interest can 
be found in an article by Britt an 

Morgan (24) concerning the results 
obtained from a questionnaire maile 

to every psychologist in uniform. 
They conclude that there was an 
overwhelming interest in having more 
practical postwar graduate training 
Nearly 24 per cent of the suggestions 
for new courses for graduate study 
were clearly within the general clini- 
cal field. At least some of the arme 

services psychologists who had pre- 
viously not been particularly recep- 
tive came to understand and aP- 
preciate the contributions, past n 
potential, of the clinical metho: 


This impression is verified by th? , 


finding in a survey by Andrews 27 

Dreese (16) that three times as A 
military psychologists engaged ! 

clinical work after the war as h? 

done so in the prewar period. 


CLINICAL PsycuoLocy TODAY 


With the coming of the forties 2? 
World War II, one leaves the rea 
of history and enters the present: re- 
would be both hazardous and Pie; 
sumptuous to attempt to trace I ^. 
tail the events from this time 9, 
Nevertheless, certain factors d to 
foregoing account may be relate 
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present trends. Clinical psychology 


à as a method, as an attitude, and asa 


field of endeavor is reflected in its 


1 past. 


, toda 


E would appear that clinical psy- 
chology and academic psychology 
M influenced each other markedly, 
sli (ke symbiotic relation- 
dt p having been formed. Other 

Sciplines, notably the medical and 


, Particularly the psychiatric and psy- 


cii enalytie, influenced and vitalized 
peal psychology. 
pe rough the thirties certain pre- 
a p aspects may be referred to 
iren psychological," and 
ych as contrasted with "adult," 
co s and "institutional" 
cal d Pam Distinctively psychologi- 
no n and work with children are 
Service Y important because of their 
ios dhe and scientific value, but also 
they di apad orientation that 
Eh. iest and the preventive 
Yet sin Is that they maintain. _And 
a the thirties the emphasis has 
4, The u 
Mstitut: 
Psycholo 


adult," "psychiatric," and 
ional" aspects of clinical 
£y appear to be dominant 
es this is by no means an 
Voca] lessing. Many of the more 
to sor eaders of the field, including 
of th E extent the official committees 
merican Psychological As- 

th have fostered emphasis 
ne former. The extremely 
X eteran, support rendered by the 
Mg an S Administration to our train- 
Current practice has emphasized the 
in " trend. Work with adults 
tion je hiatrically oriented institu- 
tan Bene Specialty, albeit an impor- 

Wit ©, In the broader field. 

do ne forties also came the 
Psycho lon in the history of clinical 
viously 9£y of one of the trends pre- 
Mer e Sketched. This was the 
nce and implementation of a 


Soci * 

ation 
Upon 3 
Valu. 
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concept of a profession of psychology. 
One illustration will suffice. Until 
after World War II, there was rela- 
tively little demonstrable agreement 
about the training, nature, duties, 
or status of the clinical psycholo- 
gist. To quote Eysenck, “A person 
who called himself a ‘clinical psy- 
chologist' might be someone of great 
eminence, highly qualified academ- 
ically and with 20 or 30 years of 
practical experience in the fields 
of diagnostic testing, research, and 
therapy, or he might be a student just 
graduated from the University, with- 
out any kind of relevant experience, 
capable only of grinding out Binet 
I.Q.’s without even an adequate 
understanding of their relevance to 
the clinical problem presented" (41, 
p. 711). The facet of the profes- 
sionalization of a psychologist, al- 
though not completely defined today, 
has reached a degree of precise form- 
ulation undreamed of a few years 
ago. 

Current issues and accomplish- 
ments, stabilizing trends, and un- 
resolved problems may be related 
to the emergence of psychology as a 
profession. Factors making for the 
present stabilization include the 
agreement of the great majority of 
interested parties concerning diag- 
nostic appraisal as a task of the clini- 
cal psychologist (7, 9, 12, 55, 94), the 
present organization and function of 
the American Psychological Associa- 
tion (4, 116), current efforts directed 
toward the training of clinical psy- 
chologists (9; 10, 12, 14), present ac- 
tivities looking toward codification 
of ethical problems (5, 6, 17, 21, 61), 
and the influence of such institutions 
as the American Board of Examiners 
in Professional Psychology (2, 3), 
state societies (11), the United States 
Public Health Service (42, 104), the 
Veterans Administration (1, 58, 103), 
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and the armed services (102). On the 
other hand, currently unresolved is- 
sues face the profession today. The 
problems on which there are differ- 
ences of opinion both in psychology 
and in other professions include psy- 
chotherapy as a task of the psy- 
chologist and the nature of the rela- 
tion of psychology to psychiatry and 
medicine (7, 13, 54, 55, 72, 87, 94), 
the nature of the relation of psychol- 
ogy to social work (33), the question 
of the advisability of certification and 
licensure (31, 47, 60, 109, 112, 117), 
the question of the desirability of 
private practice (38, 39), the position 
and function of non-Ph.D.'s in clini- 
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cal psychology (15, 20, 35, 67, D 
98), and the “imbalance” in p 
chology between scientific and pos 
fessional demands (63, 87, vx s 
Not only do these problems d 
roots in the past, but they are t 
an expression of the period of E. of 
fessionalization of large segments 
sychology today. 

P World War "n focused the ws 
and demonstrated what could p 
in clinical psychology; the P t 
after the war is still feeling the uni 
sure of these social needs and i$ is 
nessing the reactions, wap cca M 
otherwise, of a beginning profe 

to these demands. 
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A very early took cognizance of 
Sorin c psychology and joined other 
the ries in accepting and developing 
tho E. science (2, 6, 9, 28). Al- 
ibus she made significant con- 
es tons to the study of human 
s£ Pa her influence in the history 
guod elut was never very pro- 


- ce attainments of Italian psy- 
DOPE sts have not been equal in im- 
scenti to those made by Italian 
È iM in allied areas like psy- 
tributs and neurology. The con- 
elds e of Italy in these latter 
tention ave attracted worldwide at- 
insane ne ai first homes for the 
early pigs established in Italy as 
Psychiat the 14th century, and the 
ella p; ric hospital Santa Maria 
and esl fe in Rome, founded in 1548 
po. unctioning, is the oldest in 
Bustos The reforms in the 
ame | of patients, effected by 
dateq à (1759-1820), actually ante- 
inel (Uns of the French physician 
With b 1745-1826), who is credited 
the Peer the first to revolutionize 
As al ment of the insane. Chiarugi 
listing e the author of the first 
thera text in psychiatry. Music 
even Py, occupational therapy, and 
Mira. gor ehodrama were used by 
the Bd in Naples in the middle of 
38 aly: century. In Italy psychiatry 
tation ays had a neurological orien- 
that i, Therefore, it is not surprising 
hock recent times in Italy electro- 
choli (Cerletti, Bini) and acetyl- 
induced shock (Fiamberti) 
RG originated. Supraorbital 
Py in psychosurgery (Fiam- 
so had its origins in Italy. In 


oto 
berti) 


AND 


VIRGINIA M. STAUDT 
Hunter College 


neuroanatomy and neurology such 
names as Golgi, Luciani, Marchi, 
Bianchi and their discoveries are well 
known. 


BEGINNINGS AND PIONEERS 


Materialistic positivism had a 
strong hold on early Italian psychol- 
ogy mainly because of the powerful 
and enduring influence of Roberto 
Ardigd, professor at Padua Univer- 
sity, who in 1870 published La 
Psicologia come Scienza Positiva and 
in 1898 Unita della Coscienza in which 
he identified all mental life with 
cerebral physiology. In the idealistic 
reaction against positivism, psychol- 
ogy, which was considered an off- 
spring of this system and a pseudo- 
philosophy, was opposed together 
with positivism. As a result psy- 
chology was excluded from, or greatly 
reduced in, the school curricula. The 
early strongholds of psychology were 
the universities at Rome, Florence, 
and Turin. 

The first Italian psychologist was 
Giuseppe Sergi (1841-1936), profes- 
sor at the University of Rome. The 
year of publication of his book 
Principi di Psicologia, 1873, the same 
year as that of Wundt's first volume 
of Grundziige der physiologischen Psy- 


chologie, is regarded as the birth date 
In 1885 the 


of Italian psychology. 
first Italian psychological laboratory 
was established by him as a section 
of the Institute of Anthropology in 
Rome. Although Sergi wanted psy- 
chology to be independent of phi- 
losophy, his own philosophical credo, 
strong positivism, permeated his 
views in psychology. 
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A different philosophy and a differ- 
ent philosophical trend were repre- 
sented by another pioneer of psy- 
chology in Italy, Francesco de Sarlo 
(1864-1937), a devoted disciple of 
Brentano, at the University of Flor- 
ence (4). Through his efforts the 
first institute of psychology was 
opened in Florence in 1903. De Sarlo 
was a philosopher, psychiatrist, sur- 
geon, and psychologist. His views 
in psychiatry anticipated the psycho- 
biological concept, later to become so 
popular, but without violation of the 
traditional dualism. He received his 
training from the director of the 
Psychiatric Hospital in Reggio 
Emilia, Augusto Tamburini, a man 
who was greatly interested in psy- 
chology and influenced its develop- 
ment in Italy through his students, 
such as De Sarlo, G. Buccola, and 
C. G. Ferrari. It was Tamburini who 
first popularized the concept of 
mental hygiene among the Italians. 
Buccola (1854-1885) was the author 
of La Legge del Tempo nei Fenomeni 
del Pensiero (1883), a work which 
aroused a current of sympathy for 
psychological research in Italy. Fer- 
rari (1869-1932) contributed sub- 
stantially to the development of 
Psychology: with Tamburini he 
founded a psychological laboratory 
in Reggio Emilia in 1896, the maga- 
zine Rivista di Psicologia, and in 1901 
he translated W. James's Principles 
of Psychology, an event which has 
been acknowledged as the turning 
point in the history of Italian psy- 
chology (9, 10). 

In Turin psychological problems 
were introduced into the field of 
physiology by Angelo Mosso (1846— 
1910) and into criminal anthropology 
by Cesare Lombroso (1835-1909). 
The former is well known to psy- 
chologists for his ergograph and for 
his pioneering research on work and 
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fatigue. His books, La Paura (1884) 
and La Fatica (1891), were translated 
into many languages, including Eng- 
lish. Mosso became famous for his 
L'Uomo Delinquente (1876) and was 
hailed as the forerunner of con- 
stitutional psychology. In general, 
Italians, and especially such scientists 
as Di Giovanni, Viola, and Pende. 
have contributed to constitution 
psychology by their anthropometric 
techniques and their vigorous effor 


to establish the relationship between _ 


physique and personality. Although 
Lombroso did not develop any $Y9 
tem, his observations and his views 
aroused a great deal of ncque ^ 
and prompted much research. , 
later years he directed his attention 
to parapsychology. In 1895 Mn 
laboratory was turned over to Fried- 
rich Kiesow (15) (1858-1940), 2 
pupil and former assistant of Wundt's 
and a friend of Külpe's. Kiesow 
transplanted from Leipzig to Tum 
not only the knowledge of exper 
mental techniques, but also an €P- 
thusiasm for experimentation in vd 
chology. For many years, long belo 
others opened laboratories and ben é 
research in other places, he was His 
greatest experimentalist in Italy. f 
own work was mainly in the fiel Ed 
sensation, in taste and touch jc 
cially. Among Kiesow's students hae 
Gemelli and Ponzo. Another exper. 
mentalist imported from abroad p 
Vittorio Benussi (1878-1927), WPa 
although born in Italy, live m 
Austria for many years and pert 
the most outstanding experiment " 
there. After World War I he we? the 
Padua, taught psychology at ra- 
university there, and opened a laba 
tory. His studies on perce?! y p- 
respiration, suggestibility, and pi 
nosis received recognition in 

and abroad. 
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pioneers in psychology is held b 
Sante de Sanctis (1863-1935), es 
eminent figure not only in psychol- 
T but also in psychiatry (1, 7). 
Es rough his enthusiasm for the new 
Ee his versatile activities, his 
left ings, and his personal charm he 
Es Boe impression on Italian 
EL. . He succeeded his 
oe 1 me as head of the school of 
eich and became the first graduate 
in zen of experimental psychology 
fields T While practically all the 
Ris of theoretical and applied psy- 
his ee explored by De Sanctis, 
child + oe were devoted to 
the jme y on the one hand and to 
E ee and helping of the 
oiha y deficient and the abnormal 
kre other hand. His publications 
ee ee original, and in- 
fume Interested in sleep and 
Stu dies. De Sanctis published several 
Sige E the subject in 1896 and a 
i inp Ep. I Sogni (Dreams), 
feud Senis preceded that of 
clude Z, ther important writings in- 
"nd Mimica del Pensiero (1904), 
ol. ar Sperimentale (Vol. 1, 1929; 
eligi ; 1930), and La Conversione 
Ms Er (1924) (translated into Eng- 
Puta ad Conversions: a Bio- 
fesseq ogical Study, [1927]). He pro- 
Ben ior of and respect for 
Bein aith. “I had dealings with 
he said Ly positivists, rationalists,” 
Ulate: but they all failed to in- 
Conviction: me their philosophical 
NO one ons,” and he said further that 
in a in shaking his belief 
it i 
(n. y in nature and the universe 


PROGRESS AFTER 1905 


In 
Place € a significant event took 
Congres Italy, the Sth International 
Under t of Psychology in Rome, 
the mo; e presidency of Sergi, one of 
St provocative congresses of 
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psychology ever held. At this con- 
gress the first scale of intelligence, 
the Binet-Simon, and W. James's 
paper, "La Conscience Existe-t- 
Elle?" were given prominence. In 
general the congress found psychol- 
ogy in Italy firmly established. The 
work of Italian psychologists and of 
their laboratories was already well 
recognized. There was a lively in- 
terest in child study. The new studies 
in this field conducted in Britain, 
Germany, and France were matched 
by the excellent medical and biologi- 
cal studies of the child in Italy. 
Melzi, De Sanctis, and Ferrari had 
already distinguished themselves in 
that field, and Maria Montessori was 
about to launch her new educational 
movement. There were two domi- 
nant currents of psychological 
thought, one stemming from Wundt, 
the other from Münsterberg (6). 
There was one significant practical 
outcome of the congress for Italy: the 
next year the ministry of education 
formally instituted three autonomous 
chairs of psychology on the university 
level, in Rome, Turin, and Naples, 
given respectively to De Sanctis, 
Kiesow, and Colucci. De Sanctis was 
later succeeded by Mario Ponzo, 
Kiesow by Alessandro Gatti, and the 
latter after his premature death by 
Angiola Massucco Costa. Galdo suc- 
ceeded Colucci. 
The other centers of psychological 
research and teaching have been 
Florence, Padua, Milan, and Genoa. 
In Florence the institute of psychol- 
ogy was headed by De Sarlo, then by 
Enzo Bonaventura, and since 1938 by 
Alberto Marzi. The chair of psychol- 
occupied by 


ogy 
Benussi, and from 1927 to 1948 by 
Cesare Musatti. In 4948 when 


Musatti accepted the chair of psy- 


chology at the State University in 


Milan (founded three years after the 
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Catholic University in Milan, in 
1924) he was succeeded at Padua by 
Fabio Metelli. Musatti, who has 
been one of the few exponents of 
psychoanalysis, is the author of a 
two-volume work on the subject. In 
the other university of Milan, the 
Catholic University of the Sacred 
Heart, Agostino Gemelli has been the 
head of the psychology department. 
In Genoa Giuseppe Vibone has 
taught psychology at the University. 
There the faculty of medicine has also 
instituted a chair of psychology, of 
which Amedeo Dalla Volta is head. 
In World War I, during the politi- 
cal upheaval in Italy in the nineteen 
thirties, and more recently in World 
War II, psychology suffered a great 
blow. In spite of these hindrances 
progress has continued, however, 
marked among other events by the 
creation of the Italian Psychological 
Association and by the state decree 
in 1935, making psychology a re- 
quired subject for a degree in phi- 
losophy and complementary for a de- 
gree in pedagogy, medicine, and law 
(19, 20, 27). The opening in 1940 of 
an experimental center for applied 
psychology in the National Research 
Council, with Ferruccio Banissoni as 
director, is to be mentioned partic- 
ularly for it gave a new impetus to 
Psychological research (3). 
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TRENDS IN ITALIAN PsvcuoLocv 


Following the period of interest in 
psychophysics, perception, and child 
study, so prominent prior to 1920, the 
emphasis in Contemporary Italian 
psychology shifted to applied fields. 
A number of private and public cen- 
ters for psychotechnical research were 
opened and almost all leading psy- 
chologists were engaged at some time 
or other in applied psychology. Apti- 
tude testing and vocational guidance 
received special Prominence. There 
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were strong efforts to extend psy- 
chology to education through the 
development of new methods of 
education based on the findings of 
child psychology, by instituting proj- 
ects for school reform, by training 
teachers in psychology, and by 
similar means. Child psychology has 
been fostered at the University of 
Florence. The psychology of per- 
sonality, or characterology as it 1$ 
called there, has attracted many ad- 
herents in Italy. Psychoanalysis, 
however, as a doctrine and metho 
has had very few followers and is 
taught at very few universities. T ie 
religious, cultural, and social tradi- 
tions of Italy have not allowed psy- 
choanalysis to enjoy the favorable 
position which it has had in other 
countries; in fact, there have always 
been more opponents than defenders 
of psychoanalysis (23). 


LEADING CONTEMPORARY SCHOOLS 
AND PSYCHOLOGISTS 


Let us now review the important 
centers of psychology and acquain 
ourselves with the leading psycholo- 
gists of Italy. It is obvious that it $ 
the ability and talents of the men 4 
these universities that determine the 
role and influence of these schools 0? 
Italian psychology. Thus it will s 
mainly the psychologists themselve 
on whom we shall focus our attention: 
Following a historical sequence, We 
shall speak of Ponzo and the Univer 
sity of Rome, Marzi and Metelli a7 
the University of Florence, Bari lic 
Padua, Gemelli and the Catho" 
University of Milan, and wm 
and the National Institute of s 
chology. Then we shall mention e 
new centers of psychology at 
Gregorian University and at 
Salesian University. The 
Prominent living psychologists 
the point of view of the volume 


the 


from 
and 


EP | 


b eJ 


PSYCHOLOGY IN ITALY 


oun of work and influence are 
emelli, Ponzo, Marzi, and Metelli. 


University of Rome 


a Siig sene before, the teaching 
ee Ne laboratory of psychology 
n egun here by Sergi. Under the 
San ged direction of Sante de 
Dee is, student and collaborator of 
amie the school of Rome flourished 
^" gained the prestige which it still 
E inen the leadership of Mario 
E D successor of De Sanctis. Ponzo 
hes the most representative 
i Milan rs E n ^w in 1882 
ereceivod i udied in Turin, where 
and th e doctorate in medicine, 
xd taught psychology at the 
193 ity of Turin from 1905 to 
He was Kiesow's pupil and 

a ls apa and collaborator. 
een th ne went to Rome and has 
oË pay Ae ever since as a professor 
stitute ology and head of the In- 
Presiden, Psychology. Ponzo is the 
orbes of the Italian Psychological 
o [Big which after many years 
is algo ivity was revived in 1951. He 
ommitt member of the Executive 
of Bento of the International Union 
mee ific Psychology. An inde- 
Prolific « worker and an unusually 
time | "riter, Ponzo has for a long 
Physical > associated with psycho- 
Re: problems, especially touch 
"esearch ^ Later he extended his 
and in m other fields of psychology 
devoted e last two decades he has 
Dlieg himself particularly to ap- 
Co viens nology. With a profound 
Si iiie in the usefulness and pos- 
as Sta applied psychology, Ponzo 
nition į uously fought for its recog- 
tona n education, industry, voca- 
tion, 8uidance, and personnel selec- 
ontributs, own studies are valuable 
Professio ions to aptitude testing and 
onzo Pos selection. According to 
' Vocational guidance should 


then hi 
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not be based solely on the assessment 
of aptitudes or intelligence, but on 
the general personality character- 
istics. Personality, character, and the 
natural inclinations of the individual 
were frequently stressed by Ponzo 
as the primary consideration, whether 
in vocational guidance, personnel 
selection, or accident prevention. 
The recognition and growth of ap- 
plied psychology and the emphasis 
on the problems of applied psychol- 
ogy in contemporary Italian psychol- 
ogy were undoubtedly to a great 
degree the result of Ponzo's writings 
and activities, which also produced 
practical effects in various spheres of 
the national life of Italy. 

Upon succeeding De Sanctis, Mario 
Ponzo dedicated himself to organiz- 
ing the Institute of Psychology of the 
University of Rome, which he un- 
fortunately saw ruined during the 
war as a result of the bombings. 
Since World War II, owing to his 
efforts and zeal, the Institute has 
again revived its activity and offers 
much promise of promoting psycho- 
logical studies. Each member of the 
staff has his particular area of inter- 
est. Ponzo himself at present is in- 
terested in group psychology and 
vocational guidance. Leandro Canes 
trelli, assistant director at the Insti- 
tute, works primarily in the areas of 
measurement of psychomotor skills 
and general experimental psychology 
and has distinguished himself by 
original studies of psychomotor ac- 
tivity and the use of the photo- 
cyclographic method photographing 
the trajectories covered during move- 
ment in the study of voluntary 
acts. 

The second assistant, Ernesto Val- 
entini, is an animal psychologist. 
Gigliola Sbordoni specializes 1n the 
field of psychometrics, child psychol- 
ogy, and audiovisual aids in teach- 
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ing. The remaining three assistants 
serve without compensation. Franco, 
Ferracuti, and Sbrana work in clini- 
cal psychology, Franco being espe- 
cially interested in the psychological 
problems of senescence and of cancer 
patients. A clinical psychologist in 
the Italian Air Force, Nicolo Nu- 
meroso, is working on personnel 
selection and is also interested in 
psychodrama. In addition to their 
experimental work, Ponzo and his 
staff also teach rather large psychol- 
ogy classes, conduct a child guidance 
clinic and a school for social workers, 
have a private clinical practice, and 
do some industrial counseling. 

The laboratory at Rome itself is 
well equipped as far as the older 
standard apparatus and space are 
concerned. Experienced machinists 
build special apparatus for the ex- 
perimentation and there are ex- 
cellent facilities for constructing 
equipment. Most of the research is 
done primarily in the field of percep- 
tion. An account of the work ac- 
complished during the last five years 
in the laboratory is presented in the 
Proceedings of the IXth Congress of 
Italian Psychology (Nov. 1-4, 1951). 
There are lecture halls, which are 
Very suitable for laboratory demon- 
Strations, and visual aids including 
movie projection equipment. The 
library is well provided with Italian, 
French, and German journals, but 
the American and English journals 
are noticeably lacking. 


University of Florence 


De Sarlo, founder and director 
of this first institute of psychology in 
Italy, was succeeded by Enzo Bona- 
ventura, who demonstrated the sig- 
nificance of empirical factors in the 
genesis of perception by his research 
on perception, especially on the per- 
ception of time and Space. Bona- 
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ventura published several volumes; 
the most successful was his work on 
psychoanalysis, La Psicoanalisi (last 
edition in 1950). Because of anti- 
Semitic attitudes in Italy at that 
time he was forced to relinquish his 
post as director of the institute and 
was finally compelled to leave Italy. 
Up to the time of his tragic death E 
1948, which occurred during an Ara 
attack when he was giving aid during 
the war in Palestine, Bonavent o 
held the seat of psychology at the 
University of Jerusalem. ; 38 

Bonaventura's successor in 19 i 
was Alberto Marzi, a prominin 
figure of growing influence in [gahan 
psychology today. His research = 
included a variety of fields such a 
attention, eidetic imagery, the nature 
of intelligence of deafmutes, and oad 
chotechnical problems. Marzi wa 
associate professor at the University 
of Florence until 1948 and then aftef 
taking the requisite government ex 
aminations he became professor 
Having received a Rockefeller gr: p*- 
he visited the United States for five 
months. Following this visit he prO 
ceeded to the National Institute s 
Psychology in London and then a 
Paris where he studied child ie 
chology with Henri Wallon. wher 
Marzi returned to Italy he becari 
the head of psychology at the es 
versity of Bari in southern Italy, t i- 
fourth most important Italian UP 
versity. Thus Marzi continues, o 
hold academic appointments at F 148 
ence and at Bari, a fact that indie e 
the shortage of senior psycholog fer 
in Italy (14). There are also Pat 
psychologists with dual appa elli 
ments, such as Banissoni and Me E 
(1). The modest Laboratory ae 
Industrial Psychology in Flor ae 
directed by Marzi, is financed by ices 
city and it provides testing pu s 
to industry and to the school Sy$ 
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acd is assisted by Maria Louisa 
alornij who directs the practical 
Work of four young psychologists and 
Seven social workers. His other ac- 
tivities include the direction of the 
Center for Studies of Accidents 
Eo was established in 1951 and 
n ich has a staff of five psychologists, 
i graduates of the University of 
fenem. and one social worker. 
Hüte addition to Marzi's teaching 
jue s in Florence he has been trans- 
hilar, the Wechsler-Bellevue test for 
x RE with the assistance of Lydia 
Baer. and he has been studying 
idee techniques with Giovanni 
ir Guarini. At Bari, however, 
Psychological interest has been the 
Stine a study of social classes. 
ome s een engaging in a study of 
Fath, opel hundred cave dwellers 
and ne nearby villages of Matera 
ucania, 
ee his many teaching and 
Ween FI interests and his travels be- 
ime to orence and Bari, Marzi finds 
bulletin E Riita d Psicologia, the 
Soati. S eir. Psychological 
cretar which he is general 
a liste at He is also a foreign 
c bees the American Psychologi- 
bratica Geen Marzi's work at 
Volumes as been published in two 
ersitg entitled Studie Ricerche Uni- 
I) and elle Firenze 1938-1947 (Vol. 
Pre are eee (Vol. II). He has 
Rico, à third volume on Studie 
Presen "i Instituto di Bari (14). At 
Psycho} € is writing a book on the 
frangi, EY of work and he plans to 
Indusi; me next edition of Viteles' 
Fa i Psychology. 
labor Metelli presides over the 
Me Ta vá Which is operated under 
Prilosoph es of the department of 
fe D ence Y of the University of 
Meer. Photos he is assistant pro- 
Stell. y Tangely enough, however, 
€al teaching appointment is 
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at the University of Padua, and he 
spends three days each week in 
Florence and three at Padua. Metelli 
considers the continuation of the 
laboratory at Florence a distinct 
service to psychology (11). He at- 
tributes the lack of adequate support 
for the laboratory, which is operated 
on an annual budget of about eighty 
dollars, to the fact that Italian 
philosophers are too idealistic and 
therefore are not very enthusiastic 
about science. His own research and 
writings have covered such areas as 
dreams, testimony, and the percep- 
tion of movement. í 

At the University of Padua one 
course is given in psychology which 
varies each year—individual differ- 
ences, memory, perception. Conse- 
quently, in order to cover the field 
the student must continue to take 
this course for several years. He 
must also get a good deal of his 
background in psychology from his 
own reading. Demonstrations are 
provided in the course, but there is 
no opportunity for laboratory prac- 
tice. The laboratory at Padua, lo- 
cated in a 15th century building, has 
very limited space, apparatus, and 
library facilities. Much of the re- 
search done is in the field of con- 
figural perception after the tradition 


of Benussi (11). 
Catholic University in Milan 

The best equipped laboratory, not 
only in Italy but probably in all con- 
tinental Europe, is at the Catholic 
University in Milan (14). It was 
established and has been directed by 
a Catholic priest, Agostino Gemelli, 
the most prominent contemporary 
Italian psychologist, whose influence 
in this Catholic country (99.6% of 
the inhabitants are Catholic) has 
been very significant with respect to 
the attitude of Catholics towards 
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psychology. This influence marks a 
new era in Italian psychology. 
Gemelli (5, 12, 18, 20) was born 
in 1878 and he studied medicine at 
the University of Pavia. After his 
doctorate in medicine and surgery he 
remained at the university and con- 
tinued research as an assistant to 
Professor Camillo Golgi (1844-1926), 
famous anatomist and physician, 
Nobel prize winner. During this 
period he also studied philosophy and 
was engaged in social and political 
activities. Abandoning religion, he 
embraced materialism and Marxism, 
but gradually became dissatisfied and 
disillusioned with these systems. Fi- 
nally he returned to the Church, 
entered the Franciscan order, and 
was ordained a priest in 1906. From 
1907 to 1911 Gemelli studied biology, 
physiology, and philosophy at vari- 
ous universities in Bonn, Frankfort 
on Main, Munich, Cologne, Vienna, 
Louvain, Amsterdam, and Paris. In 
1911 he completed his doctorate in 
philosophy at the University of 
Louvain. 
The psychologist who gave Gemelli 
his initial training in experimental 
Psychology was Friedrich Kiesow, 
who from 1899 was on the faculty of 
the University of Turin and who 
recommended Gemelli to his friend 
Oswald Külpe. Gemelli went to 
Külpe at Bonn and then with him to 
Munich, working in his laboratories. 
Gemelli has always recognized the 
profound impression that Külpe made 
on him, and through the years he 
has continued to regard himself as a 
"student of Külpe" (12). The in. 
terrupted association with Kiesow 
was renewed again and continued 
afterwards for many years when 
Gemelli accepted the appointment 
by the Italian government to teach 
psychology at the University of 
Turin in 1914. With Kiesow he 
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founded the Archivio di Psicologia, 
Neurologia e Psichiatria. p 
During World War I Gemelli 
served as a military chaplain, a 
physician, and a psychologist. In the 
latter capacity he became known for 
his work in the selection of pilots. 
After the war his efforts were directed 
towards the founding of a Catholig 
university which was officially opene 
in 1921 in Milan under the name 
“The Catholic University of the 
Sacred Heart in Milan.” From its 
founding Gemelli has been the rector 
of the university and has done 4 
great deal to promote the teaching 
of psychology and psychological re- 
search. In the subsequent years 
Gemelli has conducted a large perd 
ber of original researches and Pilis 
lished many books and articles. i 
bibliography comprises several ea 
dred items, among them such boo P 
as La Psicologia del Pilota di Velivo i 
(1942), La Psicologia A pplicata all'in- 
dustria (1944), L’Orientamento Pre 
fessionale dei Giovani nelle Scuole pes 
Rev. Ed., 1947), Introduzione a^ 
Psicologia (2nd Rev. and pon 
Ed., 1949). These are simply t! 
latest works. " ite 
From a perusal of Gemelli's we 
ings, taken in chronological order; ë 
is evident that his initial studies wer? 
in the most difficult area of psy¢ c 
ogy, the so-called higher me? b- 
processes, thought and will, an “th 
vious outcome of his association W he 
Külpe and Michotte. Then when DY 
was with Kiesow in Turin the oa 
areas of his work were psychophy y 
sensation, and perception. At most 
in his own laboratory the age: 
original was his research on lang" ap 
In the meantime his interest id to 
plied psychology grew, a 


; con^ 
which he made appreciable on, 
tributions, particularly in aV logy: 


5 8 imino 
industry, education, and crimi 
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As a spokesman for, and inter- 
preter of, the new psychology for 
Catholics, Gemelli was forceful and 
irt He clarified for Catholics 
Fa em of psychology as a science, 
[a its relationship to philosophy, 
esr and other disciplines, and 
i all devoted himself to experi- 
Tm research, contributing to psy- 
is um adding something of his own 
he treasure. He dispelled the last 
the s of suspicion and doubt about 
Thi uae especially in 
used is authority and prestige 
unii weight. After all, he was a 
gian Rips a psychologist, a theolo- 

Mtl ete and a monk all in one. 
subse he was a rector of a 
St ic. ee and the president 
a nie Academy of Sci- 
than u is own example spoke louder 

t 1s words. That there can be 

iiec between science and faith, 
traditis. modern progress and old 
Philos On, between psychology and 

ophy, and between speculation 
experiment, his writings ex- 
dm and his example proved. 

Stones orientation has been a 
Ne sige feature of Gemelli's 
cholo ees Some Catholic psy- 

Men hes have the tendency, per- 
or ^» to let the biological counterpart 


ma 
Spirit be overshadowed by the 


Plain 


o : 
Psych se into the physical and 
mical, to minimize the bodily 


nfi p in psychological processes. 
r Bü avoided that. Whether 
Uere. t OT perception, or de- 
been f Cy, or in other fields, he has 
Th. ly aware of organismic forces. 
Made logical orientation which also 
bi ^ im bring psychology closer to 
fro, SY than to philosophy resulted 
his Gud his medical training and 
Aristot poent application of the 
Man e hylomorphic doctrine of 

is work and theories. What- 


SE 
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ever aspect of man he considered or 
examined, he never lost sight of the 
unity of man. 

In the Catholic University of the 
Sacred Heart in Milan psychology 
received special attention. The 
systematic teaching of experimental 
psychology was included in the pro- 
gram of the university and a special 
laboratory for training and psycho- 
logical research was opened. Gemelli 
assumed the role of professor of 
psychology and director of the labora- 
tory (18). 

The work in the Laboratory of 
Psychology has been very fruitful. 
Its productivity is demonstrated in 
the numerous volumes of a special 
series of monographs, Contributi del 
Laboratorio di Psicologia, which con- 
tains original studies completed by 
Gemelli and his collaborators. The 
areas of research at the Laboratory 
are varied, but the best studies have 
been done in the field of perception, 
personality, and language. In percep- 
tion the specific problems investi- 
gated included: individual differences, 
localization of sound, perception of 
depth, and spatial perception. The 
theoretical stand assumed on the 
basis of these studies places the 
school of Milan between the elemen- 
taristic view along the lines of 
Wundtian tradition and that of the 
Gestalt school. The school main- 
tains that even though we normally 
have a unification of sensory data, 
there is also the possibility of per- 
ceiving isolated elements without 
constituting them into a whole. In 
the field of motor activity with hu- 
man and animal subjects it was 
demonstrated how a task unifies and 
renders intelligible various phases of 
activity. The most original and bril- 
liant was the study of language based 
on the electroacoustic recordings 
which gave new insight into the 
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understanding of language. Ex- 
tensive research was done in electro- 
encephalography, the Laboratory 
being the first to begin this type of 
research in Italy. During World War 
II the Laboratory engaged in special 
work for both the war effort and. the 
city of Milan. Other areas include 
psychometrics, child psychology, 
social psychology, industrial psy- 
chology, and gerontology. 

During the war the buildings of the 
Laboratory were completely de- 
stroyed but the equipment was saved. 
The total reconstruction took several 
years and only in 1950 could the 
Laboratory resume its work fully. 
Gemelli now has nine assistants. 
Five of them have a doctorate in 
medicine, three in pedagogy, and one 
in philosophy. There are about 
twenty graduate students working 
on different problems for their dis- 
sertations. 

A prominent figure at the Univer- 
sity of the Sacred Heart has been a 
priest, Giorgio Zunini (born in 1903), 
professor of psychology there and 
Gemelli's closest collaborator. He 
began his scientific career at the 
University of Pavia. From geology 
and paleontology he turned to biol- 
ogy and then to comparative psychol- 
ogy and systematic psychology. 
Among his publications in compara- 
tive psychology are excellent and 
original studies on learning in fish. 
In his book, Animali e Uomo; Visti 
da uno Psicologo (1947), he shows the 
gradual development of behavior 
from fish to man and the qualitative 
differences existing between man and 
animals. The systematic works in- 
clude JIntroduzione alla Psicologia 
(2nd Ed., 1949) published with 
Gemelli and Psicologia (2nd Ed., 
1950), a brief history of psychology 
and exposition of psychological sys- 
tems. Both books filled a need that 
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was sorely felt in Italian psychologi- 
cal literature. 

The University of the Sacred Heart 
has been the place where many psy- 
chologists have begun their profes- 
sional careers. A number of Italians 
as well as foreigners received their 
training and degrees there and car- 
ried out their studies using the 
facilities of the Psychological Labora- 
tory. Among the Italians there were 
several who distinguished themselves. 
Arcangelo Galli, a pupil of Michotte 
at Louvain and of Wertheimer ant 
Gell at Frankfort, did several experi- 
mental studies at Louvain (1914 
1924). Even before the founding of 
the Catholic University he publishe 
a study with Gemelli and Tessier on 
the perception of the position of the 
body. During the many years of his 
association with the Laboratory 1e 
made several contributions mainly in 
the field of perception as well as some 
in applied psychology in collabora- 
tion with Gemelli. Alessandro Gatt! 
(25), author of articles on psycho 
technical and perceptual problem? 
and of a book, Le Massime € * 
Caratteri (1934), went to the Univer 
sity of Turin, where he founded ? 
center of studies on work, the only 
center of this type in Italy. In 1928 
1929 Gatti visited the United su 
as a Laura Rockefeller fellow. ee 
died in Turin at the height of h^ 
professional activity.  GiusepP!?” 
Pastori, now director of the Labor? 
tory of Biology at the Catholic Dr 
versity, collaborated with Gemelli : 
his electroacoustic study of langust e 
G. Sacerdote became director O- e. 
Institute of Electroacoustics in ex 

Trabattoni worked in elec pa 
encephalography, and L. Anco 
studied stereoscopic “‘aftereffects. 

The students at the University E ye 
investigators at the Laboratory - 
come from many foreign count" 


ja. 
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from Austria, Hubert Rohracher, 
SM professor at the University of 
lenna and the most prominent ex- 
perimentalist in Austria; from Bul- 
karia, B. Raduseff; from Finland, A. 
| em from Yugoslavia, A. Ter- 
cere Gubernia, P. Matko; from 
P A. Sidlauskas, now as- 
Ott professor at the University of 

p Canada; from Rumania, A. 
Hm e who published a large volume 
ES e Milen School (18), and who is 
Eur ge of the department of 
ville MY at Park College, Park- 
ci ho issouri; from China, P. Siao 
E " It is evident from this 
Dow. ion that the influence of the 
E c University in Milan has 

ery widespread. 


The Wo 
e National Institute of Psychology 


in Rome 
T : 
RU Ne National Institute of Psychol- 
ES. its origins in the Experi- 


of Eo Dens of Applied Psychology 
1940 ational Research Council in 
Center wii in 1946 it was called the 
then E Psychological Studies and 
c ile ee 1, 1950 its title was 
Psychol o the National Institute of 
la orat Ogy. There are fourteen 
tu p^ affiliated with the Insti- 
Situated | of this number ten are 
; in the university cities of 


ari 

Genoa E es Catania, Florence, 

tiesto essina, Naples, Padua, 
h $, and Turin. 


lat a Institute and its collaborating 
enti m attempt to furnish sci- 
and Soe and guidance to public 
i Psyoh Penta offices-on a variety 
the Se ecological problems, such as 
Pivica On of scientific and civil 
aval, pe air force, military, 
D tional Police personnel selection, 
Ae age of nas for students at 
dy igher Pii! years for classical 
E sand ucation, industrial coun- 
accident prevention. Asa 
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result of these studies and of the 
collection of a tremendous amount of 
data, it is possible to make popula- 
tion analyses and comparative 
studies of the inhabitants of the 
various regions of Italy. 

The psychological activities of the 
Institute have also extended to other 
areas. New tests are being devised; 
national standardizations are being 
developed; foreign tests, such as the 
Terman-Merrill, are being translated, 
adapted, and standardized. A variety 
of research investigations are being 
conducted on such topics as the in- 
terrelationships of personality and 
environment, characterology, and 
prejudice. In 1951 at the 13th Inter- 
national Congress of Psychology in 
Stockholm and at the 10th Inter- 
national Congress of Psychotechnics 
at Gothenberg, Banissoni gave an 
account of some of the Institute's 
psychosocial studies. Through the 
Institute’s research, Professor Banis- 
soni hoped to emphasize the useful- 
ness of applied psychology and thus 
to encourage the universities to 
foster and improve the teaching of 
general and experimental psychology 
which for years had been poorly done 
in the departments of philosophy. 
The Center of Technico-Scientific 
Documentation of the National Re- 
search Council receives the reports of 
the National Institute of Psychology 
in the fields of general and applied 
psychology and publishes notices of 
them in its Index of Scientific and 
Technical Periodicals. 3 

In addition to all these activities 
the director and staff members of 
the Institute offer training courses 
for the Institute’s personnel and they 
also give courses to the Institutes 
external collaborators. For the most 
part, these courses are brief, con- 
ducted over a period froma few weeks 
to three months and covering a fairly 
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wide range of topics: statistics in psy- 
chological research, educational psy- 
chology, social psychology, applica- 
tions of the Szondi projective test, 
and psychosomatic medicine. Such 
lectures and courses have been held 
in Florence, Trieste, Civitavecchia, 
Udine, and Salerno, as well as in 
Rome. 

The organizer of the National In- 
stitute of Psychology was Ferruccio 
Banissoni. Born in Trieste in 1888, 
he studied in Vienna for four years 
and in Rome for two years. In 1921 
he received the doctorate in medicine. 
For many years he was a professor at 
the University of Rome and he also 
lectured and gave courses at other 
institutions. His work, broad in 
scope and marked by originality and 
progressiveness, contributed to many 
fields of experimental, applied, and 
clinical psychology. With his training 
and research in medicine he was able 
to treat with authority the problems 
that were on the borderline of psy- 
chology and medicine, as for example 
his work on the application of the 
electrocardiogram in experimental 
psychology. Together with Ach, 
Michotte, De Sanctis, Lindworsky, 
and Abramowski, Banissoni is one of 
the few psychologists who studied ex- 
perimentally one of the most difficult 
problems of psychology, the will, and 
wrote on the subject (Contributo alla 
Psicologia Sperimentale della Volonta, 
1926). He and an outstanding Polish 
psychologist, M. Dybowski, had de- 
veloped a plan for research on will 
problems in 1938, a plan which the 
latter carried out later in Poland (8). 
As head of the psychological section 
of the National Research Council, 
Banissoni inspired and directed a 
great many studies in applied psy- 
chology. The psychology of work, 
aptitude testing, personnel selection, 
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and a new branch of applied psychol- 
ogy called filmology have been the 
areas of his most fruitful research. 
In contemporary Italy it was Banis- 
soni who raised psychology to new 
heights, and so his death in 1952 was 
a real loss to psychology. 


The Gregorian University in Rome 


For several centuries this venerable 
institution has been a place where 
clerical students from all over the 
world received their philosophica 
and theological training. The schoo 
is administered by the Jesuit Fathers 
and all the professors are Jesuits 
from various countries throughout 
the world. Since the University 1$ 
primarily devoted to teaching Sem! 
narians and priests, it emphasizes 
philosophy and theology in its cur 
riculum. Thus far Gregorian Uni- 
versity has not offered many courses 
in scientific, social, or pastoral psy- 
chology and it has had no facilities 
for laboratory work, in spite of the 
presence of such excellent teachers O 


psychology as Joseph Fröbes, Ea 
hannes Lindworsky, Alexander A 
woll, and Paul Siwek. In rece 


years, however, a more serious effort 
has been made toward a better me 
grated program in psychology by in 
new professor, André Godin (bor? in 
1915, Belgium). After working | 
criminal psychopathology un er eff 
direction of Professor De Gt? t 
(Louvain), he received his doctorem 
in philosophy in Brussels; Bein 
(1942), where he later stayed at rss 
"Centre de Consultations Médico 


m h 
Psychologiques,” thus acquiring ip 
good theoretical foundations an be 


tensive practice in counseling 
guidance. In 1949 he was nam 
assistant professor of education. 
psychology at the Gregorian wawe i 
sity. Feeling the need for additio? 


ad ë Sa 
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knowledge of experimental methods 
s statistics in psychology, he came 
x. the United States and studied at 
arikan University where he re- 
: ved a master's degree in psychol- 
MO poc this period of study he 
= = hea | centers of psychological 
$ Rae in America. Upon returning 
Ba me he took with him not only a 
à pe knowledge of American 
D" ology, but in addition some of 
EM psychological apparatus, 
iy ^p d films, and books for his 
sabi. : the university there. Besides 
kines DE articles in various maga- 
lesus ere and abroad he has de- 
Congres Papers at two international 
Pas ses of psychology: in 1948 at 
alm ueh and in 1951 at Stock- 
clinical odin’s main interest lies in 
Psycho psychology, particularly in 
E pos dn doctrine and method. 
is bes jor task that he has posed for 
Pelrus ntific work is to bridge the 
be deg dynamics with moral 
of 1951 Gen values. In the summer 
Seen odin helped to organize an 
Hyak ional conference of Jesuit 
whic ogists, the first of its kind, 
met in England. 


The 5 
Tnstitut e of Experimental Psychol- 
ea of the Pontifical Salesian Uni- 
ersity in Turin 


T x 
a ese creation of this Institute by the 
ificant athers in 1938 was a sig- 
^ Pieri n in the progress of ex- 
lies in I al psychology among Catho- 
Class taly (17). The Institute has 
onn a library, and a spacious 
mo ern ry that is well equipped with 
aS one p parats and is recognized 
Co iar the best in the country. The 
Psycho} Offered cover a wide range of 
Psychol general experimental 
Bie et genetic psychology, char- 
Psycho] £y and biotypology, social 
Ogy, psychological testing, ab- 
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normal psychology, industrial psy- 
chology, criminal psychology; and 
psychology of religion as preparation 
for teachers of religion. Seminars are 
also held. The main purpose of the 
Institute is to offer the latest findings 
in all fields of experimental psychol- 
ogy to the students who are engaged 
in philosophical studies. In original 
research the results of the Institute 
have not been impressive, but some 
interesting studies have been done 
with respect to vocational guidance 
and aptitude testing. During the war 
the Institute concerned itself with the 
psychological effects brought about 
by shock. Wounded soldiers and 
civilians who had been or were suffer- 
ing from shock due to the bombing 
were studied and a program of re- 
habilitation for them was devised. 
In 1942 the Institute itself was 
bombed. 

The director of this Institute has 
been a Salesian priest, Giacomo 
Lorenzini (born in 1909). Before 
becoming the director of the Institute 
of Experimental Psychology he 
taught philosophy at the Salesian 
Philosophical Institute of St. John 
Bosco in Turin. At the former Insti- 
tute he has given courses in experi- 
mental and educational psychology. 
His main interest is in the psychology 
of adolescence with particular refer- 
ence to its religious, social, moral, 
and esthetic aspects. Several of 
Lorenzini's publications deal with 
educational problems and personality 
typology- ne is a systematic text- 
book, Corso di Psicologia (1948). 


EVALUATION 


In comparison to other countries 
psychology in Italy did not develop 
quickly. Experimental psychology 
was not as readily incorporated into 
the programs of institutions of higher 
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education. The appreciation of psy- 
chology and its influence on cultural 
and social life and on education have 
been very limited. At the meeting of 
the International Bureau of Educa- 
tion in Geneva in 1937, Italy was the 
only nation out of forty-two partici- 
pating nations which did not agree to 
include psychology as a required 
course in the training of teachers. 
The chairs of psychology were insti- 
tuted late and remained few. The 
number of psychological laboratories 
was small In general, Catholic 
schools and institutions kept aloof. 
There was a strong resistance to 
psychology as an independent science, 
The recognition in wider circles of 
experimental psychology as a sepa- 
rate science, and not simply as a part 
of or as an adjunct to philosophy or 
physiology, came much later, only in 
the 1920's. 

The reasons for the slow develop- 
ment of psychology and its limited in- 
fluence in Italy have been multiple. 
They are of an economic, social, re- 
ligious, and even a political nature. 
The proper evaluation of all these 
factors is not a simple task, but it is 
immediately obvious that the chief 
difficulty for psychology arose at the 
very outset when it was linked with a 
positivistic philosophy. Psychology 
used to be regarded as a product of 
that philosophy, and was practically 
identified with it. Thus the succeed- 
ing philosophical current, antago- 
nistic to positivism and seeking to 
banish it, also rejected experimental 
psychology, its alleged product. 
Moreover the protagonists of the 
new psychology were often professed 
agnostics or outright materialists, not 
infrequently open enemies of religion 
who used psychology in their fight 
against religion. This state of affairs 
could not create a favorable atmos- 
phere for psychology in Catholic 
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Italy, and instead of finding favor 
psychology met with opposition, sus- 
picion, or indifference. The picture 
was altered only when a Franciscan 
priest, Agostino Gemelli, showed that 
experimental psychology is a separate 
autonomous science and per se does 
not contradict any philosophical p 
religious principles. The founding e 
the psychological laboratory at t d 
Catholic University in Milan p 
the prestige of Gemelli overcame p? 
suspicion and opposition towar A 
perimental psychology among Cat m 
lics. The role of Gemelli and of tì 
Catholic University in Milan in gan- 
ing acceptance for psychology, y 
Catholics cannot be emphasize, 
strongly enough. But one must no 
overlook the important influence E 
those Catholic psychologists bins 
prestige in Italy has been very great 
namely Ponzo and Banisson!. - 
In spite of all these gains, pu 
ogy in Italy still has not attained t 
place and role that it should esi 
It is still relegated for the most be k 
to the faculty of philosophy as & co ^ 
plementary discipline. It attracts 
very small following in univers. j 
teaching. There are very few - 
uals who dedicate themselves to P uA 
chology because there is little po 
bility of remunerative wor yon 
qualified psychologist. For the hale 
dent who writes his thesis in p8¥° 
ogy usually the only occupa Tos 
prospect available is teaching P lal 
ophy (19, 20). Nevertheless psyc ely 
ogy in Italy now is slowly but oe, 
acquiring the scientific dignity a 
social prominence that it merits 
has gained in other countries. or 
the Catholic scientists and the Ca : 
lic institutions of learning, they iab 
participating more and more 10 I a 
ian psychology and their contri 5 
tions are steadily growing in volU 
and quality. 
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THE MEASUREMENT OF INDIVIDUAL DIFFERENCES 
IN ORIGINALITY! 


R. C. WILSON, J. P. GUILFORD, AND P. R. CHRISTENSEN 
The University of Southern California 


One of the most important aspects 
of creative thinking is originality. 
This article discusses the problem of 
developing methods for measuring 
individual differences in originality. 
The problem arose in connection with 
a factor-analytic study of creative 
thinking conducted at the University 
of Southern California.? 

In that investigation various defi- 
nitions of originality were considered 
in the light of their implications for 
measurement, Three definitions and 
corresponding methods of measuring 
originality were finally adopted and 
applied to specially constructed tests. 
The methods are based upon: (a) un- 
commonness of responses as meas- 
ured by weighting the responses of an 
individual according to the statistical 
infrequency of those responses in the 
group as a whole; (b) the production 
of remote, unusual, or unconventional 
associations in specially prepared 
association tests; and (c) cleverness 
of responses, as evaluated by ratings 
of degrees of cleverness exhibited in 
titles suggested for Short-story plots. 

These three methods permit the 
Operations of measurement of indi- 
vidual differences and, while recast- 
ing the definition of originality, they 
preserve much of the essential mean- 
ing usually assigned to the concept. 
In the following sections, some of the 


1 Based in part on a paper presented at the 
Amer. Psychol. Ass., Chicago, August, 1951. 

2 Under Contract N6onr-23810 with the 
Office of Naval Research. The opinions ex- 
pressed are our own and are not necessarily 
shared by the Office of Naval Research. (For 
a full account of this study see [1, 2].) 


362 


nonmeasurable aspects of originality 
are pointed out and each of the three 
proposed methods is discussed in con- 
junction with a description of ter 
developed to utilize the method. 
Since the tests were included in ra 
factor analysis along with other ee 
of creative thinking, the three met" . 
ods are evaluated in the light of the 
loadings of scores from these tests i» 
a factor which has been called orig! 
nality (2). 


DEFINITION OF ORIGINALITY 


In developing methods for measur- 
ing individual differences in origi 
nality, the meaning to be assigned e 
the term originality and the open 
tions for measurement must be clear i 
specified. The term originality (43 
several distinct meanings. We WIS" 
to use it as the name for a paycholog 
cal property, the ability to ee 
original ideas. What we mean by ? 
original idea will be further specifie 
in relation to each of the propos? 
methods of measuring originality: al 

Many writers define an oie 
idea as a "new" idea; that !9 “,, 
idea that “did not exist before. 
They are frequently not in e ond 
ment, however, in their interpretati 1 
of "new," since they use it with di 4 
ferent connotations. We shall nest 
out the inadequacy of two of t je 
connotations for the measurement ’ 
individual differences in originality: 

In one connotation, a “new = 
is an idea that “has never previously 
been thought of by anyone who d 
ever lived." In practice, of oum. 
would be impossible to verify wheth 
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or not an idea meets these require- 
ments of newness since one could 
never examine all the ideas of every- 
s ae ever existed to determine 
he er the idea has been thought of 
: "es This conception also presents 
AES. lem in the case of independent 
pr SPSE of the same idea. Two 
ein Scientists may produce the 
ceri a independently in different 
ee the world. One of them may 
oe the others by a matter of 
ARONA or weeks, or even hours or 
ERN i In trying to find creative 
wish to S, we would probably not 
ead apes the scientists who pro- 
merely § e idea later as unoriginal 
Bonon or having been preceded by 
On us unknown to them. 
ny i other hand, we find that 
Hot ot. hile meaning that which did 
Preted before, is sometimes inter- 
ins qt; 9f least by implication, as 
pes g all human behavior that is 
eter en That is, not only 
iain cae and inventions, but 
avion allucinations, purposive be- 
garded and all perceptions are re- 
"ed as new. They are "new" in 
tere that they are never dupli- 
himas eee even by the individual 
E Ber a conception of "new" 
ot sup is be fruitful, since it does 
Ntiating y us with a basis for differ- 
ess ori g between more original and 
or ginal individuals. 
ave ieee urement purposes, We 
ality ^ nd it useful to regard origi- 
ther ‘ag S a continuum. We have fur- 
nal to sumed that everyone is origi- 
Stine a e, degree and that the 
Ide z of ability to produce original 
laracteristic of the individual 
On fus inferred from his performance 
ag e Rather than define original 
hay, ew” or “did not exist before" we 
© invest; ” h 
definia e tigated three alternative 
dalit ww We have regarded origi- 
n turn as meaning ‘‘uncom- 
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mon," "remote," and "clever." It 
was felt that these three definitions 
include significant aspects of what is 


commonly meant by the term origi- 


nal. Tests and scoring methods were 
developed for each of these ap- 
proaches to originality.? 


THE UNCOMMONNESS-OF-RESPONSE 
METHOD 


Our first approach to the measure- 
ment of originality assumes a con- 
tinuum of uncommonness of response. 
For this purpose originality is defined 
operationally as the ability to pro- 
duce ideas that are statistically infre- 
quent for the population of which the 
individual is a member. “Popula- 
tion" may here be regarded as any 
cultural group, professional group, or 
other aggregation of individuals hav- 
ing significant characteristics in com- 
mon. 

This definition of originality was 
utilized by constructing completion 
or open-end tests, which require the 
examinee to produce responses. The 
tests were administered to the group 
of individuals whose relative degrees 
of originality were to be determined. 
The responses of all the members of 
the group were tallied to determine 
their frequency of occurrence within 
the group. Weights were assigned to 
the various responses, the higher 
weights being given to the statisti- 
cally more infrequent responses. 
score Was derived for each individual 
either by summing the weights as- 
signed to his responses or by counting 
only theresponseshavinghigh weights. 
On the basis of the score thus derived, 
those individuals with the highest 


scores were the individuals who had 


rsonnel who contributed 


significantly, particularly to studies of the 
scoring procedures, are Raymond M. Berger, 


Norman W. Kettner, Donald J. Lewis, and 


Gordon Taaffe. 


3 Other project pe 
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given the most infrequently men- 
tioned responses. : 

This procedure may be clarified by 
an example. The items in the Un- 
usual Uses test are six common ob- 
jects. Each object has a common use, 
which is stated. The examinee is 
asked to list six other uses for which 
the object or parts of the object could 
serve. For example, given theitem 
“A newspaper," and its common use, 
"for reading," one might think of the 
following other uses for a newspaper: 
(a) to start a fire, (b) to wrap garbage, 
(c) to swat flies, (d) stuffing to pack 
boxes, (e) to line drawers or shelves, 
(f) to make up a kidnap note. The 
test is given in two separately timed 
parts of five minutes each. Each 
part gives the names of three objects 
and their common use with spaces for 
listing six other uses per object. 

All the responses given by a group 
of 410 Air Cadets and Student Off- 
cers to each object were classified, 
tallied, and weighted. A system of 
five weights was used. A weight of 5 
was assigned for the (approximately) 
$ most infrequently mentioned re- 
sponses, a weight of 4 for the 1 next 
most infrequently mentioned re- 
Sponses, and so on down to a weight 
of 1 for the 1 most frequently men- 
tioned responses. This gave a possible 
range of scores for each object (six 
responses) of 0 to 30 and a possible 
range of scores for the total test (six 
objects) of 0 to 180. The total Scores 
seals obtained ranged from 5 to 
129. 


Let us consider the actual fre- 
quencies obtained for one of the ob- 
jects. The 1,767 responses to the 
object given by the group of 410 Air 
Cadets and Student Officers were 
tabulated. One hundred and eighty- 
two different uses were mentioned. 
Eighty of these 182 uses were unique 
in that they were mentioned by only 
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one member of the group. At the 
other extreme, one of the uses was 
mentioned by 173 individuals. The 
three most common uses mentioned, 
with frequencies of 173, 94, and 90, 
accounted for 357 responses and were 
assigned weights of one. The next 
six most common uses, with frequen- 
cies from 89 to 48, were assigned 
weights of two. Nine uses with fes 
quencies from 45 to 29 sorta 
weights of three, 24 uses with fre 
quencies from 23 to 9 receive? 
weights of four, and the 139 most un 
common uses, with frequencies from 
8 to 1, received weights of five- i 
should be noted that there were nO 
exactly 4 of the total number of m 
sponses in each weight category. 26°- 
cause of the way in which the w 
sponses distribute themselves it a 
usually not possible to designate 
exactly equal number of rien 
for each weight.’ It is possible, hov à 
ever, to achieve a close approxima 
tion. E- 

After the weight for each respon i 
had been determined for all six d 
jects, each examinee's paper bh 
scored by assigning the appropri 
weights to his responses and sum 


. 1 Ir 
ming them. By definition, those o 
viduals who tended to produco ie 


most infrequently given ideas are 
the ones with the highest total $C ai 
and were regarded as the most O” E 
nal members of the group. The me - 
score on the Unusual Uses test by. 
64.0, its standard deviation was are 
and its alternate-forms reliabili 
was .74, ied 
The same procedure was apr d 
to the Quick Responses test and a 
Figure Concepts test! The o; 
Responses test is similar to the CO 
ventional word-association test. 


e est$ 
‘For more complete descriptions of t 


mentioned here see (1). 
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consists of a list of 50 stimulus words, 
ee principally from the Kent- 
i. fam list and a more recent list 
A oped by D. P. Wilson (4). The 
a words were read to the examinees 
the rate of one every five seconds, 
DM examinee being instructed to 
d B the first word that came 
Miele nd. Responses of 410 individ- 
50 Es tabulated for each of the 
os imulus words. Frequencies of 
Ene for each response were 
oni itt. weights were assigned, 
ER are derived in a manner simi- 
h at for the Unusual Uses test. 
EN enis Score on the Quick Re- 
Bad test was 99.8 with a standard 
estimate of 18.7. The reliability 
and E was .81 as computed for odd 
length, n items and corrected for 
he Figure Concepts test consists 
Been Ple pen-and-ink drawings of 
ture is and individuals. Each pic- 
examin identified by a letter. The 
Sature - S task is to find qualities or 
E ES that are suggested by two 
m E drawings and to list the fea- 
two qd ihe letter designations of 
LE awings which possess them. 
sketch ample, picture A might be a 
ture B of a child wearing a hat, pic- 
Vearin might be a sketch of a woman 
Sketch © bs hat, picture C might be a 
amine young birds in a nest. The 
a8 9e might give such responses 
c)», caring a hat (a, b)"; “young (a, 

All mà (a, b)"; etc. 
‘abulat Sponses of all individuals were 
fr Hus ed and classified according to 
breakd of mention. A further 
oon was made for each re- 
Compi mentioned in terms of the 
Wen ‘one of drawings used in 
tha et the feature. It was noted 
Dairg = ile there were 190 possible 
Ones yy drawings available, certain 
Were ae rarely used, while others 
€d as a source of more than 
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one feature. Weighting of responses 
was thus based on both the infre- 
quency of the response itself and the 
infrequency of the drawing combina- 
tion used as a source of that response. 

How this dual classification af- 
fected an individual’s score may be 
seen in the situation where two indi- 
viduals gave the same response (fea- 
ture name), but cited different com- 
binations of drawings. If one indi- 
vidual's response was derived from a 
drawing combination that was fre- 
quently mentioned by others in con- 
nection with that feature, the weight 
assigned was low. The other indi- 
vidual's response, if derived from a 
drawing combination infrequently 
mentioned for that feature, was as- 
signed a high weight. 

As with the Unusual Uses test, 
weights were assigned so that an 
approximately equal number of all 
the responses given by the group re- 
ceived each weight. Each examinee's 
responses were then assigned their 
appropriate weights and the weights 
were summed to derive the individ- 
ual's total score for the test. The 
mean score on this test was 29.9 with 
a standard deviation of 12.9. Since 
the format of this test did not permit 
the direct computation of a reliability 
estimate, the communality of the 
test (.41) found in the factor analysis 
is offered as an estimate of a lower 
bound of its reliability. 

In the Number Associations test 
the examinee is given, in turn, four 
different numbers (digits) and for 
each is allowed two minutes in which 
to list as many synonyms, uses, and 
things associated with the number as 
hecan. For example, for the number 
4 he might list coach-and-four, for, 
fore, foursome, quartet, etc. 

The associations listed by. the 
group Were tabulated and. weights 
were assigned in a manner similar to 
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that described for the Unusual Uses 
test. In order to try out a further 
variation of the uncommonness 
method, however, the individual's 
total score was derived in a slightly 
different manner from that previ- 
ously described. Instead of summing 
the weights for all the responses given 
by the individual, his total score was 
derived by counting the number of 
responses with weights of 4 and 5. 
The mean score for this test was 12.5 
with a standard deviation of 3.6 and 
an alternate-forms reliability of .57. 

In the approach described in this 
section, we have chosen to define 
original as meaning "uncommon." 
An original idea or response is one 
that is uncommon or statistically in- 
frequent, and an individual's degree 
of originality, as inferred from his 
scores on the tests described, is char- 
acterized by the degree of uncom- 
monness of his responses.5 


THE REMOTENESS-OF-AssOCIATION 
METHOD 


The second approach is in terms of 
remoteness of association. Originality 
is here defined as the ability to make 
remote or indirect associations. To 
measure originality from this point of 
view, tests were constructed that re- 
quired the examinee to make remote 
associations if he responded at all, 
Remoteness of association was im- 
posed by the task. Three tests of this 
type were constructed. The degree 
of originality of an individual, ac- 


5 The reader may recall that an uncommon- 
ness or idiosyncrasy score has previously 
been used in connection with word-association 
tests in the assessment of abnormalities of be- 
havior in clinical practice, particularly of the 
schizoid type. The fact that such a score 
measures an originality factor, as we shall 
show later, might be regarded as support for 
the popular idea expressed in the words of 
Seneca, "There is no great genius without 
some touch of madness." 
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cording to this definition, would be 
manifested in terms of the number 
of remote associations he made. 

The Associations I test presents 25 
pairs of words. The associative con- 
nection between the two words is not 
immediately apparent. The be 
aminee’s task in each item is to en 
up a third word that serves as a lin 
between them. For example: 


Given: 
Indian —— money d 
: H rords 
Write on the line between these wo 
a word that associates the two. 


There are several possible words 
that could be used such as peur 
nickel, copper, and wampum, ed 
of which is related to both Ind! 
and money. " 

The e score was the ze 
ber of responses given to the 25 ite : 
in four minutes, The mean score : 
this test was 14.0 with a stan ps 
deviation of 4.9. The odd-even ri 
liability estimate was .87, correc 
for length. P 

The QU II test is m 
to the Associations I except ect 
there is more emphasis on tecor 
response word having two differ 


i í the 
meanings in its relationship R 3 
two stimulus words. It is also 4 E 


tiple-choice test in which me o 
aminee must indicate which 97 the 
five letters is the first letter ° 
Correct association. 

For example: 


tree a bg m s, dog first 
Which of the five letters is the 2p 
letter of a word that is associa ren 
both tree and dog and has a diffe 
meaning in relation to each? t 
The word "bark" is the aan 
answer. It means the external aoni e 
ing of a tree and it also means in 
noise made by a dog. It also be£ o 
with b which is one of the choices» 
the examinee circles the letter b- 


eS <=: 
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De examinee's score was the num- 
fon ge responses given to 25 
i. uw 2 minutes. The mean score 
ip ae a standard deviation 
ek 3 e odd-even reliability esti- 
d = -62, corrected for length. 
Tres As apo Uses test, previously 
Ears m also regarded as a 
Ned ed liring the examinee to respond 
ide as associations. Since the 
ae s heus the test were 
Bor no jects, each with one well- 
pone use, which was given, the 
megs was compelled to_utilize 
tie hu in seeking six 
" Kad T for each object. Both 
Bine -infrequency score and a 
vds oo score were de- 
a ^ is test. The correlation 
er d these two scores was 94. 
overla be course, much spurious 
of ¢ E m two scores. In view 
NE pa correlation between the 
correlatie and the similarity of their 
Creative ths with other tests in the 
Son inking battery, the simpler 
tor = snore for inclusion in the 
Core Qu cirea The mean for this 
Standard F is test was 22.1 with a 
rate f eviation of 6.7 and an al- 
ore orms reliability of 80. ] 
Section & approach described in this 
nal as E ave chosen to define origi- 
nal idea eaning “remote.” An origi- 
e extent oe ere “remote” o 
Quireq : that the individual is re- 
Bap in bs ale an unusually wide 
facien ii aio agg pone, 
8$ inform ual’s relative originality, 
tes s, hu from his scores on these 
bier: aracterized by the number 
time, te responses given in limited 


Ac CLEVERNESS 

Accord; 

Originala $ to the third approach, 
o Y is defined as the ability 


rod 
as Clever T responses that are rated 
by judges. This definition 
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requires a test that calls forth re- 
sponses showing variation on a con- 
tinuum of cleverness. Weights are 
assigned to an individual's responses 
in proportion to their degrees of 
rated cleverness. 

The Plot Titles test used to meas- 
ure this type of originality presents 
two brief stories. For each story the 
examinee is allowed three minutes 
in which to write as many appropri- 
ate titles as he can. Although 
relevancy rather than cleverness is 
stressed in the instructions, an exami- 
nation of the responses of the group 
revealed considerable variation in the 
ingenuity, cleverness, or striking 
quality of the titles suggested. 

In an attempt to develop a reli- 
able scoring procedure for evaluating 
cleverness, a sample of 50 individuals 
was selected from the total group of 
410. These 50 individuals averaged 
approximately six responses for each 
plot. The approximately 300 titles 
for each plot were typed on separate 
slips of paper. Three judges, working 
independently, sorted the titles into 
six successive piles on the basis of 
their judgments of the relative clever- 
ness of the titles. Weights from 0 
through 5 were assigned to the titles 


in the successive piles, with the high 
d to the more 


weights being assigne 
clever titles. Agreement among the 
judges is indicated by the interjudge 
correlations (of ratings) ranging from 
.53 to .76. Reliabilities of test scores 
derived from individual judges 
ranged from .69 to .]]. These relia- 
bilities were computed from the two 
cleverness scores, One from each 
story, for each of the 50 individuals. 
The reliability computed from the 
composite ratings of the three judges 
(.76) was not higher than that for the 
best individual judge. Since the 
eliable judge was also the one 


most r 
th the other two 


who agreed best wi 


368 


judges, it was decided to have this 
one judge do the scoring of the test 
for all examinees, with one of the 
other judges serving as a check scorer. 

In an effort to simplify scoring, a 
study was made of total scores de- 
rived from the weights 0 through 5. 
That is, each test paper was scored 
by the number of responses at each 
of the cleverness levels of 0, 1, 2, 3,4, 
and 5. Intercorrelations among the 
six scores were computed for the 
sample of 50 individuals. It was 
found that scores based on weights 0 
and 1 intercorrelated well, and scores 
based on weights 2, 3, 4, and 5 inter- 
correlated well. A combination of 
Scores based on weights 0 and 1 had 
a low correlation with a combination 
of scores based on weights 2, 3, 4, 
and 5. It was decided to reduce the 
scale to two intervals, clever and 
nonclever. That is, responses re- 
ceiving weights 0 and 1 would be 
called nonclever. This greatly re- 
duced the fineness of discrimination 
required of the scorer. Utilizing the 
titles already rated as a standard, 
the remainder of the tests were scored 
on this simple dichotomy. Two 
Scores were recorded for each indi- 
vidual: the number of clever titles 
and the number of nonclever titles. 
It was decided to include both scores 
in the computation of the intercor- 
relation matrix and to determine, 
prior to the factor analysis, whether 
the cleverness and noncleverness 
Scores were sufficiently independent 
to warrant including both of them in 
the factor analysis. The correlation 
between the two scores was —.031 
and their patterns of intercorrela- 
tions with other tests in the battery 
were quite different; consequently, 
both scores were included in the 
factor analysis. The cleverness score 
(based on weights 2 to 5) emerged 
with a loading of .55 on the orig- 
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inality factor. The noncleverness 
score (weights 0 to 1) had a loading 
of —.05 on this factor and had its 
highest loading (.59) on a factor 
identified as ideational fluency. The 
cleverness score had a loading of .07 
on the ideational-fluency factor. —. 

In the approach described in this 
section, we have chosen to define 
original as meaning “clever. A 
original idea or response is pet. 
is rated as clever by judges. An inc 2 
vidual's degree of originality, as 7 
ferred from this kind of test score 
would be characterized by the up 
ber of clever responses given ! 
limited time. 


DISCUSSION 


The seven test scores repr! eseri a 
the three scoring methods descr! a 
were included with 46 other a 
scores in a battery designed to € 
plore the domain of creative bw 
The test battery was administere pe 
410 Air Cadets and Student Officers: 
The scores were intercorrelated =i 
16 factors were extracted. Or tgo 
rotations resulted in 14 readily iden , 
fiable factors, a doublet, and a bcr 
ual. Five of the seven origina "t 
test scores emerged with loadings ey 
garded as significant (.30 and akg 
on one of the factors obtained. 
lowing is a list of the tests, 
scoring principles, and their lo: 
on the factor, 


their 
dings 


5 
Plot Titles (cleverness) 3 
Quick Responses (uncommonness)  : 2 
Figure Concepts (uncommonness) E 
Unusual Uses (remoteness) "30 


Associations I (remoteness) 
Number Associations (uncommon- 25 

ness) ‘09 
Associations II (remoteness) 


a 
* The common practice among factor 1 5 
lysts is to regard only loadings greater than js, 
or greater than .30 as significant. Tha in 
Since no means are available for determin 
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; We have tentatively named this 
sed originality.” Another test from 
a creative thinking battery which 
ao be discussed in relation to 
e factor is the Consequences test. 
AM test requires the examinee to list 
Consequences of certain unex- 
mu events such as the sudden 
E E of all national and local 
this E WO scores were derived from 
e s on the basis of the degree of 
Diese of ideas indicated by the 
e: ES ual's responses. The number 
$m Ote consequences was counted 
mediat Score and the number of im- 
A um Or direct consequences for 
e E It was hypothesized that 
Y the oteness of ideas represented 
might remote-congeguentes score 
n p er to something different 
Y the e remoteness of ideas required 
ie" originality tests already men- 
tration A separate factor of pene- 
ses di the ability to see remote 
cenar in space, in time, or in 
erete chain of circumstances was 
factor aS hypothesized. No such 
n ve CUBE in the factor analysis. 
the oe mote-consequences score of 
its (M oma test came out with 
nality t loading (.42) on the origi- 
m E ras Evidently, the remote- 
test g ideas represented by this 
na is not different from the 
test B ess of ideas required by the 
iih. eo hypothesized for origi- 
* This finding lends additional 


Ñ Stan 
tbi rank error of a factor loading, it has 
EM of fact een decided to interpret the na- 
eser a ors on the basis of those loadings 
in“tvative the indicated cutoffs. The more 
YStikator One (.30) is used by the present 
leg, eter : Y. fs 
Sts Using s, es (3), in a study of imagination 
ba. tes, fo Pearman's method of tetrad dif- 
fag on ee an originality group factor 
ion g “StS scored for uncommonness in a 
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support to the generality of the ob- 
tained originality factor. 

Inasmuch as test scores represent- 
ing all three methods of measuring 
originality have significant loadings 
on this factor, we may have some 
confidence in its generality. Had 
test scores of only one method 
emerged on the factor, we might 
wonder whether the factor were spe- 
cific to the particular kind of scoring 
method. 

It should be mentioned that this 
factor has some appearance of bi- 
polarity since there were a few small 
negative loadings of other test scores 
in the battery on this factor. Those 
test scores with negative loadings are 
of the kind whose “right” responses 
are keyed on an arbitrary, conven- 
tional basis by the test constructor. 
The examinee who engages in an 
unusual line of thought is likely to 
be penalized for his originality in 
such tests. In this connection, the 
essentially zero loading for origi- 
nality in Associations II (as con- 
trasted with the significant loading 
in Associations I) is worth mention- 
ing. In this test, too, one “correct” 
answer is given credit. It may be 
that the original examinees think of 
other appropriate responses whose 
initial letters appear among the 
alternatives, and for which they re- 
ceive no credit. 

The fact that five of our tests de- 
signed to measure originality have 
in common a single factor is regarded 
as evidence for the potential fruitful- 
ness of the scoring methods described 
for the measurement of individual 
differences in originality. Further 
work is necessary in refining the tests 
and in validating them against ob- 
jective criteria of originality. It is 
felt that considerable progress has 
been made toward the development 
of objectively scored tests of origi- 
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nality, with promise of satisfactory 
reliability. 

As to the relative merits of the 
three approaches suggested, the un- 
commonness and cleverness methods 
have the greatest amount of the 
originality-factor variance but are 
the least economical in time and 
energy required to determine the 
scores. 

In an exploratory study such as 
this one, expenditure of time and 
energy in scoring by the less economi- 
cal methods may be justified in 
terms of the insights to be gained. 
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In later studies, however, it is de- 
sirable to use more economical pro- 
cedures. The remoteness principle 
is a more economical procedure, but 
does not yield factor loadings as 
high as the less economical cleverness 
and uncommonness procedures. The 
next steps will be to revise the re- 
moteness tests in an attempt to B 
crease their originality variance an 
to seek methods of simplifying fur- 
ther the cleverness and cem 
ness scoring procedures without 
creasing their originality variance. 
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_ Loevinger (5) has insisted i 
, quite 
Way Wet the Kuder-Richardson 
Hen ility formulas are actually 
well a es of item homogeneity as 
E = test reliability. She pro- 
äs s en, to point out that K-R 20! 
the Hen: as an upper limit only when 
Beile in the test are all of equal 
defect vf ye regards as a serious 
at its ormula K-R 20 the fact 
e dis upper limit is a function of 
albe persion of item difficulties. 
is that a test of perfectly 
it fie EUM items is justified only 
items i: à range of difficulty in the 
Rive the therwise, a single item will 
Dumber Same discrimination as any 
homo" of equally difficult perfectly 
Kühe reus items. Therefore, she 
Cient "rd what is needed isa coeffi- 
as its m omogeneity which has unity 
t maximum value, irrespective of 
PAN i gir of item difficulties. 
Whice mely, she develops a formula 
Som as this property. It is given 

ewhat different notation by 


es 
| fos d E [1] 
Wher Cm? — Zpq 

encit H, is the coefficient of homo- 
ance. ) Of the test; g? the test vari- 
Possible f is the maximum variance 
fis ri "ird a test which has the same 
st ie of item difficulties as the 
pm of the consideration; Zpg is the 
t is go © Item variances in the test. 

Sar, therefore, that as a ap- 


| Op 


1 
Th: 
his formula is 


Tas HE EO 
n-1 "m 1 
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proaches on”, He approaches unity. 
It has been shown by Carroll (1) in 
somewhat different notation that the 
maximum possible value of the vari- 
ance of a work limit test, with score 
being number of items correct, is 
given by 


On? = 2Zipi — M. T Mj) [2] 


where M, is the test mean and 
Zip; means that the p's are ranked in 
descending order of magnitude, each 
p is multiplied by its rank order, and 
the sum of the products is taken. 
Suppose now we attempt to relate 
equation [1] to one of the more famil- 
iar reliability functions. Kuder and 
Richardson have shown (4) that the 
reliability of a test is given by 
ef- Eri 
T Lene a [3] 
s; 
he reliability of the test; 
p is the 
ri is 


where rw is t 
gè is the variance of the test; 
difficulty of an item; q-i-fb 
the reliability of item i. 

The problem in using [3] is to get 
plausible estimates of the item reli- 
abilities. Kuder and Richardson in 
deriving their well-known formula 20 
assumed, in effect, that all item reli- 
abilities are equal. Although they 
proceeded somewhat differently, we 
may, from this assumption, rewrite 


[3] as 
of? —(1—- ris)2PI . [4] 


T= 
oe 


If now we let ri: be the ratio of the 
average item covariance to the aver- 
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age item variance, we have shown 
elsewhere (2) that 


c? i 2pq . 
~ (n — 1)39q 


Except for a slight difference in nota- 
tion, equation [5] gives the same esti- 
mate of item reliability which Kuder 
and Richardson derived by somewhat 
different methods in their formula 18. 
Substituting [5] in [4], we get 


cà?—Zpq jl 
BE ies ( es ys 
s L == 1)Zq ži 


Tuc = 
of 


Tii 


[5] 


[6] 
which reduces to 


n 


oh 
mu e E [7] 


T 


Equation [7] is, of course, the well- 
known Kuder-Richardson formula 20 
for estimating test reliability. 


n—1 


Let us now examine equation [5] in the 
light of Loevinger's criticism. Forasetof 
items of specified difficulties, r;; will be a 
maximum only when c, or the variance, 
is as large as possible. This maximum 
value, gê, is given by equation [2]. First 
we shall write [5] in the form 


c? — Zbq i [s] 
nZpq — Zpq 


We shall prove that [8] cannot be unity 
unless all of the items are of equal diffi- 
culty. It is well known that the variance 
of a test can be expressed as a function of 
the item variances and the interitem cor- 
relations, if the score is number correct 


and the test is not speeded. This function 
is 


Ta = 


s? 


t mm 


+ sisri + 


F Sisi dE A susp in 
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where S;— vp: and the rij are phi 
coefficients. If we prove that 
[10 


ci? < nZpq 


for items of unequal difficulty, we xm 
have proved that rj; is less than un ka 
since the last terms of both sued 
and denominator of [8] are equal. >I 
Si= vV pig; we must prove that 


c? < nZs?. [u] 


P ie 
It can readily be shown that a phi coe 
cient must be less than unity aii E 
items are equally difficult. In no ca d 
they exceed unity. If we provee ihe 
even though all r’s in [9] are m id for 
inequality in [11] must still o! on 
unequal S's, then we will we sthan 
proved it for the case of some ” $ inb ve 
unity. Assuming all r’s in [9] unit» 


write " 2] 


of = (2s). 
Substituting [12] in [11], 
(Zs)? < uZs*. 


[13] 


's by 
We indicate the variance of oe write 
c and, from the standard formu! 
zs E 
ofS 
n n 
or 
4] 
(Zi)? = nBs? — nas” [ 
Substituting [14] in [13], 15] 
nEs? — n? weg < NES [ 


or 
nor > 0. 
jan 
Obviously, [16] holds unless the Wie 
of the item sigmas is zero. But 


: à be 7 
ance of the item sigmas cannot d ual 
unless all the item difficulties aT 


: ol 
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or unless some of them are equal to a 
RP and all the others are equal 
ERST Re =b. Butin the latter case 
Es h e phi coefficients could be 
s a rd the only casein which g could 

Piece as n Zpg is when the item 
s "d all equal and the phi coeffi- 
Coda all unity, and this can be true 
y when all items are of equal difficulty. 


Loevinger (6) and Johnson 
3 
2 s MGE that, in order to A 
siue gua is of the 
n d of its item difficulties, we 
Which | ivide it by the maximum phi 
tained qoe for the two ob- 
is i n qe Generalizing from 
Procedure a ^ ^ n" apple Sis 


Tm = on — Zhq 
(n — 1)Z$a 


Wher r 

ofa ded is the maximum variance 

ien: os with specified item difficul- 

vus e then ler pie be the adjusted 
Ot ři; and write 


[17] 


Pii = 5 [18] 
Or S Tm 
ubstituting [5] and [17] in [18], 
of —2D 
Pii = EM 3 [19] 
on? — pq 


B 
Precise” see that equation [19] is 
Coeffic; Y equation [1], or Loevinger's 
the inam o homogeneity. This is 
KR 20 cient which she preferred to 
foes Met However, this preference 
SA ai. cem entirely appropriate. 
Of aver ave seen, it gives an estimate 
Ecte & 8e item intercorrelation cor- 
a E dispersion of item difficul- 
Olle E S proposal lacks one 
a ate ep. To get a more realistic 
Substitute. test reliability, we should 
Ge o e her formula for the esti- 
Wation average item reliability in 
[4]. Substituting equation 
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[19] in [4] we get 


Tu= 


which reduces to 


(= m e Cn? 
ra= (n]a 
on? — Eg] cc 

Equation [21] would seem to pro- 
vide a more realistic estimate of the 
reliability coefficient than K-R 20. 
It yields a higher estimate if the items 
are of unequal difficulty and will have 
unity as an upper limit irrespective 
of the dispersion of item difficulties. 
Because of the factor Om?/of, it 
yields a higher value than Loevinger's 
homogeneity coefficient given by [1]. 

The chief disadvantage of using 
[21] rather than K-R 20 is, of course, 
the added time required to compute 
c, as given by [2]. However, the 
major part of the labor involved in 
using K-R 20 is getting the item 
counts for the pg values. Once the 
psare obtained, it is not à great deal 
more work to get Dip required in 
equation [2] to get One 

If we have a wide distribution of 
item difficulties, the difference be- 
tween K-R 20 and our equation [21] 
may actually be quite large. Suppose, 
for example, we have for seven items 
in ascending order of difficulty, the 
following values: .80, .70, .60, 450; 
40, .30, and .20. Suppose the vari- 
ance of the test is 5.25. We have, then, 


the following values: 


[21] 


n= 7 
M,= =p = 3-50 
of = 5.25 
zp = 1.470 
Bip = 11.20 
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For the K-R 20 value we have 


— 1.47 
CA 1.4 ) T S 
6 5.25 


For the adjusted value given by our 
equation [21] we must first compute 
the maximum variance given by 
equation [2]. This is 


04,22 X11.20— (3.50) (4.50) 6.65. 


Tu = 


Substituting the required values in 
[21], we have 


5.25 — 1.47\ 6.65 
Tu = (M = .92 
6.65 — 1.47/ 5.25 


In this particular case, therefore, 
with a rectangular distribution of 
item difficulties ranging from .80 
down to .20, our estimate of reliabil- 
ity is almost 10 per cent higher than 
that given by K-R 20. It should be 
emphasized that, even with the cor- 
rection we suggest, we are compen- 
sating only for the attenuation intro- 
duced by the dispersion of item diffi- 
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culties. We still have to remember 
that the basic assumption in all these 
formulas is that all items measure the 
same function, and that the failure 
of maximum item intercorrelation 1$ 


due only to the unreliability of the | 


items. Thus, even our formula [ai] 
should be regarded as only a e 
bound to the Kuder-Richardson hes 
of reliability even though this pues 
bound may be somewhat higher 

that given by K-R 20. 

It should j^ emphasized eds 
type of reliability which we ih " 
is consistency of behavior gi * in 
very limited time interval, ies ihe 
the time interval during whic » 
items in the test are being Lia, ne d 
to. This is, of course, also the tyP 


der- 
reliability implied by the de i 
Richardson formulas. However, is 


should also be observed tha NE. 
"short term" reliability is pe par 
ble to the correlation. between ter- 
tests taken within a short time z 
val, e.g., at the same sitting or O 
same day. 
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m perimenters in psychology fre- 
SEisin y "sepe ne the problem of as- 
teme As e significance of a set of 
as be Sum] meets, tank d which 
us TEN for statistical signifi- 
cles ü Ithough several recent arti- 
Monee 2, 13) discuss the problem, 
Mid Sates fully the appropriate 
Gian. Nor is the problem ade- 
Used eels in any commonly 
ie istical text. It is the aim of 
ences (nes paper to clarify the differ- 
ide ex — the models and to pro- 
Sumpti plicit statements of the as- 
situati ons underlying them and the 
i to which they apply. 

simp eiim problem can be stated 
WO or an experimenter has a set of 
or hrs experimental results. 
Ate test = has applied an appropri- 
Wishes e. Significance. . He then 
hs ub ud a test of significance 
ate and t ire set: he wishes to formu- 
the en est a single hypothesis about 
8 the iy set of results. One example 
ach of valuation of several findings, 
Renera] Which is relevant to the same 
a hypothesis. The findings 
tial] € viewed as repetitions of essen- 
ample i same experiment. Another 
Tesults 8 the evaluation of a set of 
38 the aT the same sample, such 
Atri a i of test items against 
Pedic ^ Tor the validation of several 
ria, p S against one or more cri- 
st Probo examples illustrate types 
S which arise frequently in 


to t 
| I 


Th 
© au n 
c oRues Pies are indebted to a number of 
Tut cially to te University of Chicago, and 
of "5 See r. John M. Butler and to Dr. 
an man, for thei 5 mec 
y fo J eir constructive criticisms 
Tm of this paper. 


psychological research, where repeti- 
tion of experiments and multivariate 
prediction are not uncommon. 

The two applicable statistical mod- 
els are outlined below. 


Tur MODELS 


The binomial model. Application of 
this model provides an evaluation of 
the significance of a set of results, one 
or more of which have been found 
to be significant. To illustrate, an 
experimenter has five results, two of 
which are significant at his pre- 
selected significance level (typically 
.05 or .01). He now wishes to test the 
hypothesis that the two significant 
results out of five could be expected 
by chance, against the alternative 
hypothesis that the proportion of sig- 
nificant results exceeds that expected 
on a chance basis. 

The probability of one or more sig- 
nificant results can be determined 
from the binomial distribution, the 
expansion of (p+) where p is the 
specified level of significance, q=1 
— p, and N is the total number of 
tests of significance. From the bi- 
nomial, we find the probability of ob- 
taining by chance * or more "'suc- 
cesses” (results beyond the specified 
value of p). The value of this prob- 
ability is the sum of N—n4-1 terms 


of the binomial expansion: 


DIL 


Wilkinson (13) provides tables of 
this probability for p=.05 and p 
—.01, for values of N up to 25. For 
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larger values of N, up to 50, and for 
other values of p, the Tables of the 
Binomial Probability Distribution (15) 
can be consulted in order to escape 
unwieldy computations. As is sug- 
gested by Brozek and Tiede (2), the 
normal approximation to the bi- 
nomial distribution supplies a satis- 
factory solution so long as the prod- 
uct of N and p exceeds 5. Following 
this rule, the approximation seriously 
departs from the exact binomial solu- 
tion for any N (number of independ- 
ent statistics or results) smaller than 
100 if one is using the .05 level of sig- 
nificance, or smaller than 500 for the 
.01 level. 

The fundamental assumption of 
the binomial model is that the several 
experimental results are independent, 
that the probability value for any one 
result in no way influences the value 
for any other result. This assumption 
will be examined in detail below. 

The chi-square model. This model 
is used to test the hypothesis that the 
composite p value for the several 
findings could have occurred by 
chance. It utilizes the numerical ? 
values instead of classifying them as 
above or below a Specified critical 
level of significance. This model also 
assumes the statistical independence 


TABLE 1 
EXAMPLE OF THE CHI-SQUARE TRANSFORMATION 
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The model is based on the proni 
that any p value can be transforme 
to a chi-square value with two d 
grees of freedom, and that the sum zi 
independent chi squares is distribute 
as chi square. The transformatio 
equation is 


x? =—2 loge p 
or 


— 2 (2.3026) logio 2- 


` D fe 
The composite x? is given by the fo 
mula 


X= 


k 
— 2}, loge i 
i=l 
k 
with 2 k degrees of freedom, bes 
is the number of independent Ende 
ability values to be combined. 


x= 


S ) 
25 log, $i = loge (pipobs eb 


i=l 


- ? may 
the formula for the composite X 


also be written 
x? = — 2 dog, (ipsa s PH): 


The product of the k separate f 
values is the joint probability y A 
k independent findings. There 1$- 
convenient test for directly 255697 


ce [ity ) 
the significance of a joint probabi f 


logio $ 


b log. p 

.04 —3.2189 
.05 —2.9958 
-20 —1.6094 


—7.8241 
xi--2 (—7.8241) 215.6482 


8.6021-10.0000 
8.6990-10 .0000 
9.3010-10.0000 
26.6021-30.0000 
x? = —2(2.3026) (—3.3979) 
x!—15.6480 


df=2 (3) =6 | 
p<.02 


of the several results being com- 


bined. 


eno the Tli 
Suppose we have obtained d z 
lowing set of p values from three c°? 
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parable experiments: .04, .05, and 
20. The composite x? most conveni- 
ently can be computed using the sum- 
mation formula above or the corre- 
Sponding formula for common loga- 
rithms as exemplified in Table 1. 
Ene proof for the adoption of this 
s pone test is derived and devel- 
ES by Karl Pearson (12) and by 
E » Pearson (11). It is illustrated 
Daa endall (8, pp. 132-133) and by 
oe (10, pp. 46-47). Baker (1) 
ee es an abac for determining a 
s ae probability from the prob- 
= of two separate results. Gor- 
Pe Loveland, and Cureton (5) have 
b fo y published a table of —2 log 
r values of p from .001 to .999 


whi a 
ich facilitates the application of 


Is test, 
m CREME difference between the 
sider pe appears when we con- 
Utilized e amount of _information 
f S In the application of the bi- 
à Bor adel, use is made of a simple 
ither į ive: each result in the set 
Bon M Enificant or it is not. The 
n the ion of the chi-square model, 
edge ume hand, demands knowl- 
Assoc! the exact probability value 
ciated with each result. 
apply ee may prefer to 
ions cnm binomial method to situa- 
appro here the chi-square model is 
oc Mau He might wish to test 
iita Pes on the basis of combined 
y determining whether from 


mo : 
Poth N independent tests of hy- 


a 


Tes 


Would Y n or more significant results 
Chance € expected to appear by 
Would However, this procedure 


St n involve considerable risk of 
re Us interpretation, when com- 

3 ish the application of the chi- 
Were model. For example, if he 
Conf Operating at the .05 level of 
three ence and if the p values of 
he results were .09, .06, and .04, 
uld accept the null hypothesis, 
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for the probability of obtaining at 
least one result out of three beyond 
the .05 level is .14. But using the 
chi-square transformation, the com- 
bined 5 is .02. On another occasion, 
again working at the .05 level of confi- 
dence, three results might be associ- 
ated with p values of .05, .04, and 
.95. Under the binomial model, the 
null hypothesis would be rejected, for 
the probability of achieving at least 
two significant results out of three is 
much smaller than .05. (Wilkinson's 
table shows it to be .0072.) The chi- 
square transformation, on the other 
hand, leads to a combined $ slightly 
greater than .05. Such examples indi- 
cate the major differences between 
the two procedures and show that the 
binomial method, by asking a differ- 
ent question, ignores some of the in- 
formation contained in the set of 


obtained p values. 


ASSUMPTIONS AND LIMITATIONS 


The most limiting assumption un- 
derlying interpretation of results from 
the application of either model, and 
the assumption most likely to be un- 
warranted, is that of statistical inde- 
pendence. Independence is a neces- 
sary condition in order that, under 
the null hypothesis, the N results be 
distributed as the binomial distribu- 
tion in the first model and as chi 
square in the second. Independence, 
in this sense, means that the prob- 
ability associated with each one of 
the N results is unrelated to the prob- 
ability associated with each of the 
other N —1 results. The finding that 
one of the results is significant must 
not affect the expected probability 
for any of the other results, which re- 
mains at .50, under the null hypothe- 


the assumption of 
dence of data upon 
e models can best 


sis. 

The effect of 
statistical indepen 
applications of th 
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be assessed if we consider two kinds 
of situations to which the models 
might be applied. 

Situation A. Each of the several 
experimental results is obtained from 
a different sample of individuals. 
Typically, in this situation, the sev- 
eral tests of a hypothesis represent 
replications based upon independent 
samples. To the extent that the sam- 
ples are independent, either model 
may be applied. For the case where 
the samples have been randomly 
selected, their independence is as- 
sured. 

Situation B. Each of several ex- 
perimental results is obtained from 
the same sample of individuals. A 
typical case is item analysis, where 
interest resides in the degree of rela- 
tionship between each of a number of 
items and a single criterion. The 
items are administered to a group of 
respondents, and the correlation be- 
tween the criterion variable and each 
item is determined. Under the bi- 
nomial model, the experimenter then 
asks if the number of significant item- 
criterion correlation coefficients ex- 
ceeds the number expected to be sig- 
nificant by chance. The chi-square 
model would seldom be useful in this 
situation; when used, it would re- 
solve the question whether the several 
findings support the contention that 
in this battery the distribution of 
item-criterion correlations is different 
from that expected by chance. 

It is in dealing with this situation 
that our inquiry is often not legiti- 
mate, for it is seldom that the sepa- 
rate results are statistically inde- 
pendent. In the item-analysis exam- 
ple, independence presumes that the 
interitem correlations are randomly 
distributed around an expected value 
of zero, i.e., the items must be un- 
correlated. Referring once again to 
the paper by Brozek and Tiede, we 
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are compelled to doubt the legitimacy 
of using the binomial model (or, m- 
deed, either model) for the item y 
analysis problem which they illus- 
trate. No evidence is provided which 
would indicate that the 228 question- 
naire items analyzed in their report 
are independent. It seems unlikely 
that the thousands of interitem V 
tionships were evaluated. Since zu 
items had been selected to focus Es 
a variety of personality aspects de 
scribed in the literature as be 
characteristic of individuals who oa 
prone to develop high blood presse i 
(2, p. 339), nonzero interitem un 
tions surely would be expected. a 
only is it a serious methodology in 
error to apply the binomial meer 
this example, but also the actua h is 
clusion is likely to be wrong. "wt 
impossible to accept the aut 
conclusion that there is “a negligi. 
probability" of obtaining 24 or ™ 
statistics, significant beyond bv i: 
level, in a series of 228 item statis a 
With nonzero interitem poe 
the binomial model, as applies, ast. 
Brozek and Tiede, is an invalid ate 
Wilkinson talks of the exe 
menter who tests all possible per " 
tionships in his data, possibly CÓ 


; 3 : ther ? 
lating every variable with every 0^ ies | 


one. While he apparently condo" 

the use of the binomial method * an | 
his tables for this situation, SUC mp” 
application also violates the ae el 
tion. The effect of the viola eme 
however, is considerably less ext" le: 
than in the item-analysis ae 
Consider an array of n(n— 1/2! ari 
correlation coefficients among M the 
ables. Under the conditions O co 
null hypothesis, these may be ^5 
sidered randomly selected fro ult 
sampling distribution with a Lune ol 
tion correlation of zero. The les nay 
independence of sample statistic? Dn 
be seen when two or more partc 
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imple 7’s depart from zero: e.g., if 
ee ra; each are positive, the ex- 
Fo value of r;; is no longer zero, 
: ens a small positive number. 
fects E hypothesis obtains, the 
onii ependence are slight. The 
is E est, if interpreted with cau- 
Hes 2. serve as an approximate 
MOM among the ” 
ES Me tention is supported by the 
NC 7 three sampling experiments 
ong ed by one of the writers. 
ables on each of 20 artificial vari- 
^ Geet drawn from tables of 
eee random numbers (3, pp- 
ol score and 350-359). The number 
0 se per variable was 50, 100, and 
Tits eei for the three experi- 
Were s 2 each study IBM methods 
ervariab for computation of the in- 
every E le correlation. matrix. In 
dinpla y's the distribution of the 190 
tibutio, s was compared with the dis- 
Pothesis tH expected under the hy- 
Pendent] hat these r’s had been inde- 
rom a y and randomly selected 
Ot pling distribution with a 
ral im. correlation of zero. Sev- 
viden s of this hypothesis yield no 
tion S CHE it; e.g., the propor- 
levels dela sein! each of several 
Candy q significance did not signifi- 
Chance epart from that expected by 
res The proportion of positive 
Snir Tasted with the number of 
Chance Seen, suggests no extra- 
None Ms ects. In short, results from 
the no the three studies suggest that 
rel o PRENDS of obtained cor- 
ù rad cient was a factor 
di iceably disturbed the sam- 
istribution. 
by aut eed, when combining results 
chi-sg er the binomial model or the 
Su sg transformation, the as- 
isop Hon of statistical inde endence 
S ue Which pes 
On ds cannot be treated lightly. 
sumptions, such as that of 


nic 
Plin 
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normally distributed variates under- 
lying Student's ¢ and Fisher’s F, have 
been shown to be of little practical 
importance; those tests are relatively 
insensitive to moderate departures 
from normality. In contrast, if sta- 
tistical dependence is present when 
results are being combined, the find- 
ings from either the binomial test or 
the chi-square transformation are 
likely to be affected. 

Johnson (7, pp- 170-172) illustrates 
the chi-square transformation by 
combining two tests of significance 
(chi square and rho) applied to the 
same set of data. This example ap- 
pears questionable because a large 
correlation coefficient would usually 
be associated with a large chi square, 
although the reverse would not neces- 
sarily follow. 

While the assumption of inde- 
pendence provides the most serious 
limitation for testing hypotheses con- 
cerning combined results, there are 
additional restrictions which should 
be noted. For example, while the 
models may be applied to any com- 
plete set of independent results, they 
obviously are of little value unless the 
separate tests of significance can be 
classified together on some rational 
basis. The application of either 
model to several experiments with no 
common aspect would be meaning- 
less. The common problem need not 
be related to the content of the ex- 
perimental issue; one might wish to 
test a hypothesis that a source of 
bias toward significant results resides 
in a given method, a particular experi- 
mental condition, or à specific labora- 
tory. In the typical instance, how- 
ever, it is nonsense to combine resu ts 
bearing upon unrelated experimental 
problems. . 

It should be obvious that when 
applying either model all obtained 
results must be included in the set 
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analyzed. The experimenter cannot 
legitimately select several “promis- 
ing" or “nearly significant" findings 
with the hope that together their 
combined probability will be signifi- 
cant. 

We must recognize, of course, that 
the rejection of the null hypothesis 
for a set of results does not imply 
rejection of a null hypothesis for each 
result individually. Thus, if we apply 
the binomial model and reject the 
hypothesis that four results, with 
2.05, would occur by chance from 
25 independent studies, we may not 
conclude that each of the four is 
attributable to extra-chance factors. 
In combining tests of significance, we 
are testing a hypothesis about the set 
as a whole, not about the individual 
members of the set, 
sometimes 
asked: if I have performed two inde- 


have ob- 


results by multiplying the two prob- 
The diff- 
culty resides in the evaluation of the 
In the interpreta- 
individual probability 
value, 5, we make use of the knowl- 
edge that p has a rectangular sam- 
pling distribution, where every value 
between zero and one has an equal 
chance of appearing. Such is not the 
case for products of independent 
probabilities; it is the x? transforma- 
tion which allows assessment of a 
sampling distribution associated with 
joint probability, 

The error arising from the interpre- 
tation of a joint probability as 4 
level of significance can be illustrated 
intuitively. Consider four independ- 
ent replications of an experiment, 
yielding p values of .90, -60, .30, and 
-10, under tests of a certain hypothe- 
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sis. Clearly these results provide 
little evidence for rejection of the 
hypothesis. (The x? bir as 
appropriate to this situation, yle a 
a composite p greater than .40.) Yet, 
by finding the product of these fo 
values one obtains .90X.60 X3 
X.10—.0162, which, if erron eona 
interpreted as a level of signifi. 
associated with acceptance of the i 
pothesis, leads to a completely fau 
conclusion. a 

In more general terms, a statistical 
test of significance involves the p 
lowing steps: the selection in advan E 
of an appropriate statistical ET. 
for which assumptions are e 
and the sampling distribution O id 
test statistic is known, the comp tic 
son of obtained data (or the eei 
derived therefrom) with the mo thi 
and the resulting decision "C T. 
model does or does not fit the a A 
ie. the acceptance or rejection to 
the statistical hypothesis. It E. | 
be emphasized that the -— B 
Should specify his statistical m 
before he looks at his data. 


ENT 
THE PROBLEM or NoNINDEPEND 
DATA 


f 
o 
Let us consider the problem of 
evaluating the significance of a $ yer 
experimental results when these 
sults have been derived in € 
manner as to violate the assumi a 
of independence. When the Crom 
lations among the results depart o 
zero, but are unknown, there with 
way in which p values associate o 
the individual results may be o we 
bined meaningfully. In this cas real 
may, however, achieve an oe set 
test of significance by treating t can 
of results as a whole; i.e., We nc 
determine one level of signifier 4 
for the combined data instead 0 a 
taining p values for each of the Ds | 
rate results and then combining t 
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The suggested approach to this 
oplem is that provided by Hotel- 
mgs generalized Student test (6). 
e most useful form of this test for 
ter ological research probably is 
us Which provides comparison of 
Ec of means of two samples on 
a : variables. For example, two 
s 2 might be selected on the 
Ms ora criterion variable, a sample 
abd 1 individuals high on the criterion 
the a sample of N» individuals low on 
with orion We have k variates, 
ünd now standard deviations 
ee ations, each of which is 
Sen for the N +N: individuals. 
sa statistic, T°, provides a 
samples concerning whether the two 
cantly. are discriminated signifi- 
ences E the basis of k mean differ- 
istril Ssuming the & variates to be 
uted as the multivariate nor- 


Mal dist... 
distribution, then the statistic 


Patki 
k(Ni + N: — 2) 


is diste: 

buetributed as the familiar F distri- 
T n, with k and N;--N;—k—1 de- 
nx freedom, The significance of 
tabular, be determined readily from 
roced d Values of F. While the 
Tar ures for finding the value of 
8, 1.5 discussed in several texts (e.g., 
count Perhaps the most readable 
(6), remains the original source 


Let 
Sets, US consider the case where k 
Measurements can be con- 
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sidered replications of the same vari- 
ate. When systematic differences 
among replications can be ignored, 
the problem of combining separate 
findings disappears: the k scores for 
each individual can be combined and 
the resulting composite scores can be 
analyzed by the conventional ¢ or F 
test. When interest also resides in 
replication effects, one may utilize 
analysis of variance to test differences 
not only among groups, but also 
among replications (9; 4, pp. 288- 
297). In addition to the assumption 
that the & measurements are replica- 
tions of the same variate, these ap- 
proaches are further restricted by 
assumptions of normality, homoge- 
neity of error variance, and inde- 
pendence of variance estimates. The 
striking advantage of the analysis 
of variance design, when its use is 
appropriate, is the relative ease of 
application when compared with the 
computational complexity of Hotel- 
ling’s multivariate procedure. 


SUMMARY 


This paper presents models of two 
designs by which an experimenter 
may determine the probability of ob- 
taining a particular set of results on 
two or more tests of significance. The 
appropriate assumptions and statis- 
tical techniques are discussed. Sub- 
stitute procedures are suggested for 
the case when the assumption of sta- 
tistical independence of the several 
results is untenable. 
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HISTORICAL NOTE ON THE RATING SCALE 


DOUGLAS G. ELLSON AND ELIZABETH COX ELLSON 
Indiana University 


3 m Francis Galton (1822-1911) 
tion "rud given credit for the inven- 
its int the rating scale or at least for 
measy roduction as a psychological 
"He Pis device. Garrett writes, 
of a ge Galton] established one 
liers ürst laboratories (in 1884) 
most] in mental and physical tests— 
could p of the sensory-motor sort— 
introduc taken fora small fee; . . . he 
Mont ced the rating scale and ques- 
used” (> methods later so widely 
Ga, 2 P. 88). 

Br and Schneck say ‘‘His- 
ally, the rating scale goes back 
aoe Galton, who in 1883 pub- 
— Scale for rating the clearness 
Ta e imagery" (3, p. 103). 
ment; Y agrees with these state- 
Writes «i Psychometric Methods he 
doubt’ ty There seems „to be little 
Ployeq Nat the first rating scale em- 
as FS a psychological problem 
lic T of Galton, used in the evalu- 
p. 264) the vividness of images” (4, 
a We recently found clear evidence 
highiy Xehological rating scales more 
in Use pegs ao than Galton's were 
Visit t hen Galton was a child. On 
Mony o the museum at New Har- 
Warne Indiana, we found a fire- 
Ompa,,; onze or brass plate, ac- 
Card sq led in the display case by a 
E: à Ying that this was one of the 
Duke Nteresting objects seen by the 
the Ne, Saxe-Weimar on his visit to 
follow Harmony Colony. As the 
Was uum material shows, this plate 
"ati g ually a set of psychological 
Used jo, Ales which was apparently 
ation m a kind of personality evalu- 

The ee and possibly sooner. 
uke describes this plate in 


lish 
0 


some detail in his journal, which was 
published in 1828, Travels Through 
North America During the Years 1825— 
26 (1). In the part of this account 
describing his visit to the New Har- 
mony Colony, under the date of April 
18, 1826, he writes: 


Mr. Owen showed me two interesting 
objects of his invention; one of these con- 
sisted of cubes of different sizes, repre- 
senting the different classes of the British 
population in the year 1811.... The 
other was a plate, according to which, as 
Mr. Owen asserted, each child could be 
shown his capabilities, and upon which 
after a mature self-examination, he can 
himself discover what progress he has 
made. The plate has this superscription: 
scale of human faculties and qualities at 
birth. It has ten scales with the following 
titles: from left to right, self-attachment; 
affections; judgment; imagination; mem- 
ory; reflection; perception; excitability; 
courage; strength. Each scale is divided 
into one hundred parts, which are marked 
from five to five. A slide that can be 
moved up or down shows the measure of 
the qualities therein specified each one 
possesses or believes himself to possess 


(1, p. 121). 


The “Mr. Owen” referred to is 
Robert Owen, who founded the New 
Harmony Colony in 1825 and left it 
in charge of his son, Robert Dale 
Owen, about a year later. Robert 
Owen had considerable interest in 
what would now be known as progres- 
sive education and child psychology. 

Except for a few details, the de- 
scription of the plate is quite accu- 
rate. Its dimensions are approxi- 
mately 7X12 X¢ inches. Down the 
left-hand seven-inch side (which the 
Duke describes as the top) are listed 
the traits he mentions, except for a 
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few (strength, courage, self-attach- 
ment) in the upper left corner which 
are illegible because of fire damage. 
To the right of each of the ten trait 
names is a brass strip engraved with 
100 scale markings numbered by tens. 
Before the damage, each strip could 
be slid outward independently, past 
an engraved index near the right- 
hand margin of the plate. 

The notion of a rating scale is not 
the only one anticipated by the plate. 
If the slides corresponding to the sev- 
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eral traits were simultaneously placed 
in positions representing the num 
cal ratings, they would produce wha 
might now be called a “personaly 
profile." Whether this idea occurre 
to the inventors or users of the device, 
we do not know. So far, with E 
exception of the quotation above, M 
have found no mention of the plas 
or of the rating-scale notion in PS 
works of Robert Owen or others W 
had contact with him. 
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A BRIEF NOTE ON ONE-TAILED TESTS 


C. J. BURKE 
Indiana University 


Concurrent with the recent dis- 
Cussions of one-tailed and two-tailed 
tests by Hick (4), Jones (5), and 
Marks (8) there has been a disturb- 
ing increase in the use of one-tailed 
tests in student experimental reports 
as well as in published and not-yet- 
published manuscripts. While the 
popularity of one-tailed tests is un- 
doubtedly attributable in Part to the 
overwillingness of PSychologists as a 
group to make use of the statistical 
recommendations they have most 
recently read, there seems to be a 
certain residual of bad logic, so far 
as both statistics and psychology 
are concerned, which merits examina- 
tion. The writer takes the position 
already taken by Hick (4) in all im- 
portant essentials but the argument 
to be presented differs, at least in em- 
phasis, from that of Hick. It should 


r 
be noted that some tests, x” and ro 
example, are naturally single-et^ c. 
Nothing said here should be 
Strued so as to apply to them. oe 

Both Jones (5) and Marks (8) SC 
to the writer to confuse some" 
two quite different notions—th4 i 
experimental hypothesis is oft 
rectional and that an experim e ion 
may be willing to accept a dev rec" 
of any size in the unexpected 1 by” 
tion as consonant with the nu P 
pothesis. We shall consider two 4 
tations from Jones. 


nil 
The model above, the test of pe 
hypothesis against two-sided g in 
tives, is the one used most often matt 
vestigators in psychology. Yet in i 
Cases...it is not the test most rob’ 
propriate for their experimental Pd v 
lems. More often than not, in PE à 
logical research, our hypotheses hà 


> 


w 
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directional character. . . . theoretical con- 
siderations allow the postulation of the 
direction of experimental effects. The 
appropriate experimental test is one 
Which takes this into account, a test of 


the null hypothesis against a one-sided 
alternative (5, p. 44). 


It is a fact that many hypotheses in 
PSychological research, experimen- 
ly conceived, are directional for 
e investigator conducting the ex- 
iis ent but it does not follow from 
Tas at one-sided tests should be 
In experimental reports. 
point amplify these considerations we 
on that there are, in many ex- 
o Lats, two statistical decisions 
$ ea and two different levels 
tst ig dence may be involved. The 
vidual the decision made by the indi- 
plans experimenter who frequently 
ton Ta experiment from his evalua- 
that a previous one. We concede 
ere a one-tailed test is often 
The second is the decision 
ndi determines the place of his 
op, 85 in the literature of psychol- 
inadmi ere the one-tailed test seems 
Ro bis _It is the second type 
eed Sion. with which we are con- 
Peate di Marks (8) has in essence re- 
Cussion Tom statistical sources a dis- 
trots E the Type I and Type II 
Made į ich shows that the decisions 
depe n any statistical interpretation 
Populati only upon the underlying 
Use, ‘ons and the rule of procedure 
TUles o ny comparison of alternative 
accoun ^ Procedure must take into 
trop op C'rOrs of both types, the 
It is a rejecting a hypothesis when 
teject x and the error of failing to 
d derlyin "hen: it is false, but the 
& statistical considerations 
rion ,Pr9vide automatically a cri- 
r Eon ie selection of one rule 
of SUght er. Such a criterion is to 
errors the the number and kinds 
€. Rou © experimenter will toler- 
ghly, an acceptable criterion 
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is to make the over-all number of 
errors as small as possible and at the 
same time to render large and serious 
errors relatively impossible. Within 
the class of hypotheses which are 
considered to be directional it is likely 
that a one-tailed test might yield a 
smaller over-all number of errors than 
a two-tailed test, but there is, under 
the single-tailed rule, no safeguard 
whatsoever against occasional large 
and serious errors when the difference 
is in the unexpected direction. If one 
is less willing to commit a large error 
than to commit a small one, it does 
not follow from the theory of testing 
statistical hypotheses that the ex- 
perimenter’s expectation of a given 
direction for the result necessarily 
makes the one-tailed test desirable. 

To advance this point in our case 
against the use of the one-tailed test 
in the public report, we next take up 
the second quotation from Jones. 

It might be noted that with this formu- 
lation of the one-tailed test there is no 
allowance for the possibility that the true 
difference . . . is negative. In the type of 
problem for which the one-tailed test is 
suited, such a negative mean difference is 
no more interesting than a zero difference 
(5, p. 45). 


This statement is perfectly correct.! 
If we consider it carefully we discover 
its import to be that the investigator 
should use a one-tailed test when he 
is willing to accept a difference in the 
unexpected direction, no matter how 
large, as consonant with the hypothe- 
sis of zero difference. This is quite a 
different matter from using a one- 
tailed test whenever the direction of 
the difference is predicted, on some 
grounds or other, in advance. It is 
to be doubted whether experimental 
psychology, in its present state, can 


1 In his subsequent discussion, Jones spoils 
the force of this point by confusing hypotheses 
to be tested with classes of hypotheses to be 
guarded against as alternatives. 
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afford such lofty indifference toward 
experimental surprises. 

The questions raised by the one- 
tailed test are to be answered finally 
by considering the effect of general 
use of this procedure on the content 
of psychological literature. The 
writer cannot agree with Hick (4) 
that its use makes little difference 
since there is no practical rule for de- 
ciding what "significance" really is. 
In some super-scientific world this 
point might be well taken, but there is 
evidence that in our workaday world 
(where we sometimes read only the 
concluding sections of reports) it does 
make a difference whether the investi- 
gator has stated that his results were 
significant. The controversy over the 
Blodgett effect is a case in point (1, 2, 
6, 7, 9, 10, 11, 12). 

Remembering that the problem of 
testing a statistical hypothesis is a 
statistical problem in which each 
individual experiment is viewed only 
as a member of a class of similar ex- 
periments and recalling that the 
properties of any statistical test are 
determined solely by the procedure 
followed and by the populations un- 
derlying the class, it is pertinent to in- 
quire into the effects of widespread 
adoption of one-tailed tests upon the 
literature. The writer believes the 
following statements to be reasonable 
forecasts, 

1. The discovery of new psycho- 
logical phenomena will be hindered, 
Our literature abounds with instances 
in which the outcome of a given ex- 
periment has differed reliably and 
sharply from expectation. These ex- 
periments are usually of ereat inter- 
est—new psychological concepts arise 
from them. Our science is not yet 
so mature that these can be expected 
to occur infrequently. The most re- 
cent instance, known to the writer, of 
conflicting results from experiments 
thought to be highly similar was re- 
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ported by Underwood (13) at the 
1952 meetings of the American Psy- 
chological Association. From any 
careful examination of contemporary 
psychological literature we must con- 
clude that nowhere in the field can 
we have sufficient a priori confidence 
in the outcome of any genuinely new 
experiment to justify the neglect 2 
differences in the unexpected direc 
tion. , 7 

2. There will be an increase in cee 
ren controversy. Fruitless contrové 
sies arise from unreliable resu En 
Conclusions at low levels of px 
dence tend to be unreliable, paces 
adoption of one-tailed tests is Vea in 
lent to a general lowering of levels S 
confidence. At a time of severe a 
nal overload this is especially pee 
cious. There is no substitute in € ly 
cal methodology for the carelu 5 
designed and controlled ae 
in which any important mg 3 
between groups will show up a He 
high enough level of confidence to n 
sure a certain reliability in the CO 
clusion. 3 

3. Abuses will be rampant. It1s ee 
criticism of the position held E 
statistical grounds by Jones ;der" 
Marks to point out that the cons! ae 
ations involved in the choice of à peed 
tailed test are really rather deer 
A nice instance of what can hark y 
is seen in an experimental repo" ath 
Gwinn (3). Gwinn reports two wo 
ments which are not markedly di it 
ent from each other. They turn p 
in opposite directions, and, by o 
propriate selection of the position es 
his “critical tail,” Gwinn establis 
significance and near significance 
Per cent and 8 per cent levels: n 
proximately) for his results on 
basis of one-tailed tests. ag atl? 

The moral can be pointed with Ae 
vice. We counsel anyone who a 
templates a one-tailed test to ask n. 
himself (before the data are gathere 
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B my results are in the wrong 

: lonte and significant at the one- 
Ban of 1 per cent level, can I 
licly defend the proposition that 


1S i i 
Is evidence of no difference?" If 
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Tench? 

10h, Fi g cently published mono- 
tay ete, px enon of Aptitude and 
hee Rags Tests in Terms of Ro- 
Sed. Ors (1), fills a very great 
es in fact, that we 
atid mot ct wide use to be made 
ast Eu by trained factor 
in d Personn i Y counselors, teachers, 
th; str Workers in business and 

articularly because of 
ed wide use, I was very 
€d to note the frequency 


ugh ticipat 
ISturpb 


the answer is affirmative we shall not 
impugn his accuracy in choosing a 
one-tailed test. We may, however, 
question his scientific wisdom. 
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A 
NOTE ON THE RECOGNITION AND INTERPRETATION 
OF COMPOSITE FACTORS 


WAYNE S. ZIMMERMAN 
Brandeis University 


with which test loadings, reported on 
a single factor, were actually earned 
on composite factors. Consequently, 
as reported, these loadings are in 
many cases greatly inflated. The seri- 
ous distortion that results colors the 
monograph throughout, but is espe- 
cially apparent in Part II. 

In Part II, brief descriptions of 
factors are presented, accompanied 
by test names listed in the order of 
magnitude of their loadings. This 
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section will more than likely receive 
the greatest application, especially 
by those interested solely in selecting 
the best test of a particular factor. It 
is probably safe to assume that few 
of the relatively untrained, and per- 
haps not all of the trained, people 
will check carefully to see if the par- 
ticular test concerned achieved its 
loading in analyses where a full com- 
plement of factors in the related sub- 
domains was isolated. 

In his introduction French dis- 
cusses composite factors, but in such 
a way that the reader may be left 
with the impression that these factors 
occur very infrequently, or that when 
they do their nature is apparent and 
they do not therefore seriously influ- 
ence the monograph presentation. 

Composite factors may occur when 
Several tests included in a correla- 
tional matrix have a similar factor 
pattern. If, at the same time, no 
other tests have a sufficiently dis- 
parate pattern on the same factors, a 
separation between factors cannot be 
achieved, even when an ample num- 
ber of centroid factors are extracted. 

Composite factors may be pro- 
duced also when a curtailed number 
of centroid factors are extracted. In 
too many instances tests have been 
included for analysis which actually 
Tepresent a greater number of factors 
than can be extracted according to 
any criterion applied to determine 
when the extractions should cease. In 


: ; extracted 
after the most libera] Statistical cri- 


terion is satisfied, frequently brings 
about more readily a Psychologically 
meaningful solution, 

In this short critical note, I can do 
no more than call attention to one or 
two of the most glaring examples of 
the failure to note the accretion be- 
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cause of composite factors to certain | 
reported test loadings. 4 e 
On the Space factor it.is necessary : 
to work down the list through eleven 
tests before locating one with a load- 
ing that seems to be relatively free 
of the composite taint. The loading. 
for the leading test is based up) 
single analysis only—an analysis ! 
which just four factors were extrac a 
with only one in the spatial-visua d 
zation domain. AAF analyses ‘No. ! 
nearly similar test (1, AFL-7; ^ 
32) have demonstrated that Mes 
other related factors (i.e., Percep al 
Speed, Length Estimation, M. 
zation) are isolated, the test Msc. 
is spread among them leaving a ial 
much reduced weight on the RB 
factor. The position of the next d 
tests in the list can be questione at 
reference to this same list MS 
combination of the three tests DA i 
single form is ranked twenty-four | 
with considerably less than one- E 
of the variance. This € á 
suggests that there is proba vari- 
significant amount of specific he 
ance represented when any on ater” 
three highly related tests are single 
correlated and analyzed as $ 


4 


re 
tests. At the same time a much for 1 
duced Space loading was foun here | 


this combined form in analyses facto” 
both Visualization and another fa | 
in the spatial-visualization area 
Factor SO) appeared also (1, te 
21, AFN-21). The next seven form 
which include several of the, bat | 
board type, were all analyzed "tial 
teries in which only a single SP ed: 
visualization factor was ey: cto 
Where more than one related Hm of 
was revealed, the Space varian a 
similar tests was reduced very mAb 
edly. (See 1, ThA-21, Fr-10, M, 
Also AFE-15, AF6-8, AFM-23.) ut 
Of the first ten variables in th vi 
of Deduction tests, five fairly are 
ously are composites, since 
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Tepresent grades assigned in academic 
Subjects and two are based upon 
Comprehension of school subject 
er Two other tests actually 
x leved the loadings credited to 
x em on a factor that was called At- 
&ntion by the author of the analysis. 
ae test was analyzed with two other 
A ae of the same test, both of which 
duced one-half or less variance on 
aie factor. The remaining two 
eae were based on a single 
each K ived on three different tests, 
oe which singly in other analyses 
Re pirated a different and com- 
c e pattern. In none of the 
Were zs E which these first ten tests 
group pred was a representative 
isolated. actors in the reasoning area 
wai ems that there are still factor 
rotatia, who, although they accept 
Proces, as a necessary step in the 
75, somehow are not aware of 
(Often wPlication from the pattern 
esh indistinct and sometimes en- 
be Brant Syond recognition, it must 
Centroj ed) that tends to form in the 
that E? loadings. It is well known 
ables dealing with intellectual vari- 
sua € first centroid loadings are 
Cen af all positive and the second 
diyi : 8$ well as those that follow, 
ün Positive and negative vari- 
Ove, dually. What is apparently 
Seco Oked is the tendency for the 
Us dich troid to split the most obvi- 
9tomy, the third centroid to 
my bu next most obvious dichot- 
Soon. For example, if the 


battery contains both linguistic and 
quantitative tests, the second cen- 
troid will most likely separate these 


-two major groups. In order to effect 


further separations between test vari- 
ables on the linguistic end of this 
second axis (which, in pair-by-pair 
rotation, has now been extended by 
rotation with Centroid Axis I) it must 
be rotated with the next centroid 
that shows this new separation most 
clearly. Similarly, further separation 
of the quantitative tests must be 
achieved through rotation of the 
quantitative end of the second axis 
(also extended through its rotation 
with Centroid Axis I) with a centroid 
which in turn shows the most distinct 
separation among the quantitative 
tests. This separating process must 
be continued until all the factors 
are accounted for. If too few centroid 
factors are extracted, some of these 
separations cannot be made. Conse- 
quently, a test which actually con- 
tains variance on two or more factors 
may appear with all of that variance 
confined on a single factor. 

It is my feeling that the failure to 
give composite factors the attention 
they merit must be considered either 
a serious oversight or a serious error 
of omission. Since the user must 
make his own evaluation, I hope this 
note will draw attention to the neces- 
sity of considering very carefully the 
serious effect of composite factors 
upon certain test loadings reported 
in French's monograph. 
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A REJOINDER TO ZIMMERMAN'S NOTE 


JOHN W. FRENCH 
Educational Testing Service 


Zimmerman's criticism of the treat- 
ment of composite factors in A De- 
scription of Aptitude and Achievement 
Tests in Terms of Rotated Factors! 
brings up an important point. Analy- 
ses using very few tests often yield 
combination factors that seem to be 
composed of two or more factors ordi- 
narily found separately. The tests 
found to have high loadings on these 
combination factors are often com- 
plex. When such complex tests are 
analyzed in larger batteries, they 
often receive lower loadings on each 
of the separate factors. 

Now, what should be done about 
this in comparing loadings from many 
analyses, large and small? The cen- 
troid of the high-loading tests for a 
particular factor in one analysis is 
probably never exactly duplicated in 
any other analysis. Nevertheless, it 
is necessary to make some cross-iden- 
tifications, provided the factors are 
close enough to being alike. How 
close is that? If you insist upon ex- 
treme closeness, you identify so few 
factors that the result is not useful. 
If you are very liberal, the factor 
loadings cannot be compared because 
they are not loadings on the same 
thing. The combination factors men- 
tioned by Zimmerman cause most of 
the trouble, but factors do not always 
combine equally. For example, con- 
sider the case of an analvsis in which 
neither of the well-known factors A or 
B appears, but in Which tests ordi- 
narily found on A a 
found on the same fac 


happens, the division is not exactly 
equal; the A-factor tests may be more 
numerous and highly loaded, Per- 
haps a combination factor correlating 
.90 with A and .40 with B can safely 
be identified as A, while a combina- 


nd B are now 
tor. As usually 


1Frenca, J. W. A description of aptitude 
and achievement tests in terms of rotated factors. 
Chicago: Univer. of Chicago Press, 1951. 
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tion factor correlating .80 with A ani 
-60 with B should be left unidentified. 
Even in the former case a test having 
loadings on both A and B will, 4 
fortunately, tend to have a ig 4 
loading on the impure A factor be 
do the tests which best represent P 
A. Thus, a compromise must sl 
made between too few identification 1 
on the one hand, and too poorly r€P 
resentative loadings, on the i-o | 

Zimmerman's note suggests size 
listing the tests according to odes 
of their loadings is misleading. en- 
were listed in this manner to s 
tirely objective: How else sol 
they be listed? Perhaps they $” vith 
have been listed in odere M 
some value derived from. di ions 
tially weighting such cw. 
as size of loadings, number o lyse’ 
in the analysis, number of -—— 
in which the test appears, num = 
subjects, estimation me by 
factor to other factors identihe 
the same name, closeness of pur 
in psychological meaning to id hav® 
thefactor,etc. Todo this wou x | 
been to put more reliance Fé 
judgment with regard to weigh e 
I cared to put, and would nee mi | 
creased the effects of any possib they 
interpretations of mine beyon peat 
degree in which they already aP Zin 

One answer, as suggested by age 
merman, is to wave more 1e xpo? 
I am now preparing a similar d th? 
tion of personality factors, W > eve. 
problem of combined factors } pro"; 
worse. I will have to give ui o 
lem much attention, and, sen tol 
his note, will take extra pa! geil!” 
warn the nonfactorists of P ef? 
pitfalls. I wish Zimmerman rap! 
right in saying that the mono" | 
serves the masses, but the figu” mo 
sales indicate that we have 4 
exclusive group of readers. 
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PE GRAZIA, SEBASTIAN. Errors of 
Psychotherapy. Garden City: 
Doubleday, 1952. Pp. 288. $3.00. 


Liy 

E ROBERT. Prescription for 
4t ellion. New York: Rinehart, 
952. Pp. 305. $3.50. 

These tw 


o book 7 = 
gether, m ks, when read to 


ake an interesting contrast. 


te 
t 8 lapse of a week or two, how- 
ming! ney become strangely inter- 
Sled in memory, 
Eac 


h isa Sort of intellectual tour de 
"ach is the work of a literate, 
ate Prophet who, starting with 
b V4 little data, evolves a logical 
ie which becomes a formula 
th a ng humanity from itself. 

oo have little good to say 
h ee et psychotherapy and 
ing n orth his convictions con- 
Set ariph ne only way things may be 
fact iem before it is too late. The 

tke i their peregrinations lead to 
lota: .Y different conclusions does 


force, 
Passion 
telatiy 


0 

ton E authors are sharply critical of 
m £u psychology and psy- 
‘i > They are critical, though for 
pana yi, s, of traditional psy- 
n and t and nondirective ther- 
Stapy aney heap scorn on shock 

oth and lobotomy. 
i Co A ial mistake hypotheses 
n h ener m _Each ends his book 
o de i S'Izations which, in more 
en, might lend themselves 
ypotheses. Hoping for 
S head-on into the back 


tazia’ 
M uro. message is fairly sim- 
i, Oral " SIs a moral disorder. The 
ng false Sychotherapists, worship- 
ive of ane do not possess the 
Ness op Ority essential for for- 
Moral transgression. For- 


giveness is essential, however, to 
valid therapy—mere toleration de- 
generates whatever moral standards 
remain. The book ends with a de- 
scription of the true psychotherapy 
which, it turns out, requires periodic 
confession to a religious authority 
who has power to recognize and for- 
give moral transgression. In the proc- 
ess of building his logical structure, 
de Grazia examines the status of con- 
fession in various religions and the 
consequences of its loss or retention. 
About the most convincing datum 
bearing on the value of confession is a 
quotation from a Hawthorne novel. 
De Grazia debunks the available data 
on evaluation of therapy (what 7s 
cure?) and he exposes the error in 
such concepts as unconscious motiva- 
tion, psychological determinism, de- 
velopmental factors in neurosis, and 
other sacred psychological cows. To 
some psychologists he will not appear 
to lean over backwards to be friends. 
In his introduction, he anticipates 
that some will say that he has set 
psychotherapy back twenty-five hun- 
dred years. This estimate may be 
high. 

de Grazia writes with a sharp sty- 
lus. Lindner uses a half-inch camel’s- 
hair brush and mixes more than the 
usual amount of oil with his paints. 
Lindner, too, is critical of modern 
psychotherapy, but for a different 
reason. To him psychotherapists are 
succeeding in making people ad- 
justed. This is terrible. Adjustment 
is conformity and stereotypy and 
leads to Mass Man and totalitarian- 
ism. Lindner shares with his readers 
his discovery that the goal of true 
psychotherapy and, more broadly, of 
social therapy is rebellion. He builds 
his case for individuality and creativ- 
ity. He decries passivity and homo- 
geneity. He places psychologists at 
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the head of the list of the culprits 
leading mankind into bondage under 
the banner of adjustment. He ex- 
poses psychology's hypocrisy and 
criticizes its guiding fictions. In the 
end he reveals his prescription for the 
new psychotherapy. Psychotherapy 
must have as its goal and criterion of 
success ‘‘the re-entry of the individ- 
ual. . .into the evolutionary stream.” 
He does not specify the exact units to 
be used in measuring this variable. 

Many psychologists reading either 
of these two books will find themselves 
muttering objections and writing 
comments in the margins. Despite 
this they will find much that is stimu- 
lating. Both authors express their 
ideas clearly and with great certainty. 
Their readers may be less certain but 
they cannot avoid having their think- 
ing provoked. 

GEORGE W. ALBEE. 
Washington, D. C. 


BENEDEK, THERESE: Studies in psy- 
chosomatic medicine: psychosexual 
functions in women. New York: 
Ronald, 1952. Pp. x+435. $10.00. 
This is the second volume in the se- 

ries of psychosomatic studies spon- 
sored by the Chicago Psychoanalytic 
Institute. The first eleven chapters 
reprint the 1942 monograph pub- 
lished by the National Research 
Council. The last four chapters are 
psychoanalytical essays on some fe- 
male psychosexual functions. Since 
no new data, methodology, or analy- 
ses are appended to the reprint, the 
evaluation of the major portion of 
this book is in essence a review of the 
11-year-old monograph. 

Two earlier studies led Benedek, 
and her collaborator Rubinstein, to 
conclude that in the sexual cycle 
there is a dynamic correlation be- 
tween each hormonal variation and 
the psychodynamic manifestations of 
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the sexual drive; that the sexual cycle 
could be adequately described only ! 
the emotional cycle and the hormona 
cycle were both included as integra 
components. ; 
The present study is an extension 
of the earlier investigation. Daily 
psychoanalytic therapy productions 
and daily physiological hormone 1 
dices were collected from 15 psycho. 
logically disturbed patients. b 
data were combined with the din | 
the two earlier studies making a t° hel 
of 152 female sexual cycles. Six of a 
patients contributed two-thirds a A 
of the cycles. Although the Mer 
smear was not a direct hormone 2 d 
say, biophysiological studies by RE 
instein gave reasonable assures 
that the smear was an adequate KT 
approximation of the hormone le sy 
The daily therapy data were DE 
choanalytically interpreted, and c a 
sified in terms of three groups of Pr 
dominant “psychodynamic ten mid 
cies." . From these psychodyna ar 
tendencies the daily hormonal es. 
acteristics were predicted: (a) Es the 
gen production was inferred when jve 
patient presumably showed hrs 
psychodynamic tendencies. duse d 
towards an externalized object line 
heterosexual tendencies, mase A 
identification,active homosexual Pi us 
ency, infantile sexuality, 0°% 5. 
complex, masochism-sadism, 4” pro 
hibitionistic tendency). (©) ^i 
gesterone hormone levels wer cio 
ferred when passive receptive P9? ^ y. 
dynamic tendencies could be Teg" 
preted from the daily material cep 
libidinous narcissism, genital re acl 
tivity, retentive wishes, preg” the 
wishes, mother-conflict and MO? z5 
identification, motherliness, an * (j) 
sive homosexual tendency). yed 
Low hormone levels were ,in e thë 
when the therapy data permitte" gy’ 
interpretation of such psych 
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Rue tendencies as destructive hos- 
pani negative narcissism, infantile 
pending dependence, depressive 
c eliminative tendencies. 
M ertain methodological unclarities 
E caution in accepting the au- 
es claim of high predictive ac- 
e Cy. Benedek does not state 
B ther the individual days were 
Š Yzed in random order, nor how 
Peete of knowledge about re- 
5 inr in the cycle was guarded 
day : the evaluation of the given 
BiEnent i points are particularly 
erself inasmuch as Dr. Benedek 
E. States that the interpretation 
“ny psychological production re- 
Wires a kn l 
Rive owledge not only of the 
omple tal cycle, but also of the 
tient Te material for the pa- 
liabilit ere are no data as to the re- 
ing da e the criteria for determin- 
for one dynamic tendencies either 
Ere] te or for independent in- 
ni rs. Itis also regrettable that 
t e spent’, statement is made as to 
tions ee of the hormone predic- 
raj , "nich the psychological mate- 
t Could b A 
imes it e expected to yield. At 
bles wee from the data in Ta- 
Me E that a three-point scale is 
tion. oe progesterone, low 
mo daro Ds yet at other times a 
orate i incipi- 
n estrogen scale is used (incipi 
cipient no? estrogen, high estrogen ; 
sci iti Progesterone, progesterone, 
vel), & progesterone, low hormone 
“standi 1S creates a problem in un- 
x Re Me how the author arrived 
ties of naty statements of ac- 
Darti 4 Prediction. The criteria for 
Bredi a total discrepancy between 
deat hör ormone level and vaginal 
fig on index are sometimes 
n dictio? interpret: psychological 
di hg Ej rogesterone, vaginal smear 
pe Pancy 45. is listed as a partial 
diction £ p. 322); psychological 
Strogen and Minimal Pro- 
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gesterone, vaginal smear. finding In- 
creasing Estrogen is listed as no dis- 
crepancy (p. 293). 

There seems little doubt, however, 
that Dr. Benedek was able to infer 
the probable hormonal status from 
the psychological productions of these 
particular subjects at far beyond 
chance levels. This is an important 
clinical demonstration of psychoso- 
matic unity of function. But the lack 
of scientific modesty in limiting the 
broad generalizations and conclusions 
derived from the data casts a shadow 
over the positive contribution of this 
monograph. 

The first of the four essays, Mother- 
Child as a Primary Unit, deals with 
“~~. the psychodynamics of the 
symbiosis which exists during preg- 
nancy, is interrupted at Birth, but re- . 
mains a functioning force, directing 
and motivating the mental and so- 
matic interaction between mother 
and child." The hormonal functions 
which are related to milk secretion 
induce an emotional attitude in the 
mother in which active and passive 
receptive tendencies predominate in 
a manner comparable to the pro- 
gesterone phase of the feminine sex- 
ual cycle. This is said to promote the 
development of motherliness and to 
foster the development of the per- 
sonality of mother and child by grati- 
fication of the dependent needs of 
both. The apparent regression to an 
oral level by the mother in her un- 
conscious identification with the in- 
fant presumably is the psychody- 
namic tendency which predisposes to 
depressive reactions in the puerper- 
ium. 

The Climacterium, topic of the sec- 
ond essay, is characterized as a period 
of intrapersonal reorganization in 
women. The adequacy of the earlier 
psychosexual adjustment from me- 
narche through motherhood becomes 
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the important source of “surplus 
gratification." Thus, the end of the 
propagative function may be viewed 
as the release of nonsexualized energy 
for a new phase in which an active, 
adaptive life plan can be developed. 

The third paper, The Functions of 
the Sexual Apparatus and Their Dis- 
turbances, is a potpourri of psycho- 
analytic clichés and a recapitulation 
of the essential conclusions of the 
monograph and of the first two essays 
in this series of four. The discussion 
of dysmenorrhea is the only new con- 
tribution. Dysmenorrhea is treated 
without differentiation as to whether 
it is primary or secondary in char- 
acter. The psychoanalytic explana- 
tion of dysmenorrhea is in terms of a 
diminished control of the ego at the 
time of menstruation over psychosex- 
ual conflicts which by "returning 
from repression" mobilize anxiety 
and general nervous System reactions 
and predisposes the woman to over- 
react to the premenstrual-menstrual 
hormone changes. 

The final essay, Some Psychophys- 
iological Problems of Motherhood, 
follows the pattern of reviewing the 
monograph and the first essay in the 
series. The generalizations about 
"motherliness" conflicts appear to be 
derived from upper-middle class 
women who can afford psychoana- 
lytic treatment, yet these generaliza- 
tions are freely expanded to include 
all women. There is a high degree of 
autonomy in these essays, and their 
Juxtaposition in print seems more an 
accident of convenience than a plan, 

The republication of the 1942 mon- 
ograph to make it more available to a 
wide audience is to be welcomed. The 
clinical methodology, the efforts to 
elaborate criteria for judging psycho- 
dynamic tendencies, and the demon- 
stration of psychosomatic unity of 
functioning are of value to research 
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psychologists, physiologists, and phys 
sicians. The brief summaries 0 
psychoanalytic theory introduced i 
the nonpsychiatric reader are excel- 
lent condensations, succinct yet 
thorough. 
M. Errx WRIGHT. 
University of Kansas. 


Maren, Norman R. F. Principles 
of human relations. New bee d 
Wiley, 1952. Pp. ix+474. $6.00. 


This text on human relations T 
tends the trend of publications in t 
field. Industrial personnel now ar 
ize more than ever before the xad. es 
Scientific techniques and approac si 
in the promotion of better employ d 
employee relations. Very ambe 
human relations program in indus € 
is based on the experiences of the ue 
sonnel man or upon half-thought- a 
methods provided by "pulp" - 
zines in the field of supervision oii 
management. Industry has gr ow 
tired of these approaches and hich 
wantssomething scientific u pon w text 
to base its programs. Maier S 
fulfills this need to some extent. jy 

The book has been aimed priy à 
at the industrialist. It is typic@ ale, 
Maier book on frustration, — 
and attitude-change techniques- 
proximately 90 per cent of the 
devoted to attitude-change d on 
niques. Little attention is place rea 
experimental results. It is in this vim 
that the greatest weakness is € 
The author tends to draw too Trot 
conclusions and overgeneralizes ops 
single case studies, A feeling deve re 
that techniques and approaches ts, 
colored by the background and. s DY 
ing of the author. Basic studie ch 
Lewin, Bavelas, Coch and Fe 
and Lippitt are cited, but are f ap” 
enough to pave the way for the ifr 
plication of the group decision ™ 
ods in industry? 


tech- 


book is | 
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E chapters on role-playing 
| S c oci proceduré are un- 

ad edly the best written in the 
m ossible applications to indus- 
de nee problems are well 
in idu : e book will be well received 
Tem E try. He has many case stud- 

ring home his points. 

Site ‘why nondirective 
A Files" is discussed in his last 
| duces a Unfortunately, this intro- 
late of ine reader to a complicated 
| best : uman study that might have 
one of T eliminated or included as 

à Ne interview methods. 
ai a the book is very 
doubted}, Its presentation and un- 
industry.” is what is now needed in 
People ; It will provide personnel 
this f ith some concrete basis for 

eld of study. 
D. J. Morrie. 

North Carolina State College. 


Roy 

hern DANIEL, AND Ast, LAW- 

cal x E. (Eds.) Progress in clini- 

Gr chology Vol. I.!'New York: 

p iia Stratton, 1952. Section 1: 
vee 8; $5.75. Section 2: pp. 

| Wdik236: $5.00, " 


tion 'S Is the first volume, in two sec- 
' TeVia, ot à projected series of periodic 
Psychol of the literature in clinical 
1 aney. Section 1 contains Parts 
tie .' 3nd III: Introduction, Diagnos- 
“valuative Procedures, and 
yey: Section 2 contains 
Menta] a V VI, and VII: Develop- 
TOCesses, Applications of 
h roach P Chology to Special Areas, 
nq meg €s to Clinical Psychology, 
the at €ssional Issues. The range of 
ag Ör erial encompassed is so great 
“ation *clude a detailed critical eval- 
the asis for can, however, examine 
Bener or selection of material, the 
Der theoretical approach, and 


a 
the 4 PS comment briefly on some of 
chapters, 
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In the preface to the first section, 
the editors state that “We early 
reached a decision to employ value 
judgments in the selection of material 
to be covered...." Aside from the 
subsequent statement that “We have 
included what we believe to be a ju- 
dicious selection of the varied, com- 
plex and interlaced applications of 
clinical psychology in special areas of 
concern and interest . . . ," the reader 
is nowhere told what these values are. 
If the content of this volume is a re- 
flection of the editors’ value judg- 
ments, a psychoanalytic orientation 
predominates. This is probably inev- 
itable since psychoanalysis has pro- 
vided the most valuable hypotheses 
for psychodiagnosis and psychother- 
apy. However, other points of view 
are represented, as in the chapter by 
Raymond B. Cattell on P technique 
and the conventional discussion of in- 
telligence testing in the child by 
Dale B. Harris, among others. 

It is the psychoanalytic orientation 
apparently which leads Abt, in the 
opening chapter, to attribute the de- 
lay in the development of psychology 
relative to the other sciences to the 
fear that men have of discovering 
their own natures. In the reviewer’s 
opinion, this is a naive view of the 
history of science, and represents a 
lack of sobriety in the application of 
psychoanalytic concepts, which has 
been abandoned even by many psy- 
choanalysts. 

As can be expected in any large col- 
lection of papers, they vary widely in 
quality. There are a number of excel- 
lent critical reviews of the literature. 
For example, the chapter on Psycho- 
surgery by Birch is outstanding be- 
cause of the conciseness of its exposi- 
tion and the acuteness of its insight 
into the basic lack of sound support- 
ing data. With particular reference 
to the increasing use of psychosur- 
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gery asa method of choicerather than 
of last resort, Birch concludes that 
"the evidence indicates the need to 
halt the ever-widening use of a radi- 
cal practice that has neither a clear 
theoretical justification nor a sound 
empirical base." 

Hertz's chapter on the Rorschach 
is a thorough and competent review 
of the literature. There is an absence 
of defensiveness with respect to ex- 
perimental data which makes it par- 
ticularly appealing. Atthesametime, 
she points out that the need for ex- 
perimental research should not blind 
the clinician to the equal need for art 
and intuition in the interpretation of 
an individual Rorschach protocol. In 
sharp contrast stands the rather des- 
perate defense of the Szondi test by 
Deri, who attacks all critical studies, 
and omits consideration of some of 
the most damaging ones. Her plea 
for tolerance of ambiguity by clini- 
cians thus fails to strike asympathetic 
chord. 

Clinical and other applied psychol- 
ogists should find a number of the in- 
dividual papers informative, particu- 
larly those on topics with which they 
may deal only peripherally in their 
everyday practice. For this reviewer, 
the chapters on Measures of Apti- 
tude, Achievement and Interest; 
Testing for Psychological Deficity; 

ouse-Tree-Person and Human Fig- 
ure Drawing; Mental Deficiency; and 
Cultural Anthropology, by Gustav, 
Hunt, Brown, Heiser, and Sargent, 
respectively, were in this category. It 
is doubtful, however, that the gen- 
eral academic PSychologist will find 
much of lasting theoretical value 
which cannot be obtaineq elsewhere, 
er on The Emergence of 
Clinical Psychology is interesting but 
sketchy. Mowrer's chapter on Neu- 
rosis and Its Treatment as Learning 
Phenomena is a restatement of his 
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m 
well-known position on the “neurotic 
paradox." Else Frenkel-Brunswik's 
chapter on Social Psychology empha- 
sizes the contributions of psychoanal 
ysis to this area. 

Some of the authors cite reference 
and findings without adequate co 
ment. The reader is often left in thg 
midst of a maze of numerous Jon 
references. The two chapters by E. 
on Self-Appraisal Methods and Es 
ual Disorders are saved from is 
fate, despite the inclusion of Mes 
pages of closely printed refere the 
than of loosely printed text, by a 
author's summaries and integre 

On the whole, there is much in is 
mation of interest in these two d 
most of which, however, can be n a 
in other integrated sources, UBL 
the Annual Review of P. puc 
The question may be raised ther uffi 
whether these volumes ad Ws. 
ciently to available sources to wal 
a new series of periodic reviews O 
literature, even if in a specia 
area, 
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Jurrus WisHNER. 
University of Pennsylvania. 


1. prol 
LANSING, A. I. (Ed.) Cowdry Sb 
lems of ageing. (3rd Ed.) 1952" 
more: Williams and Wilkins, | 
Pp. xxiii+1061. $15.00. 
To the psychologist, the extet ed 
which psychological data are o ile 0. 
from this book is amazing. ding of 
contributions to the understan cula! 
ageing have not been specta y ap’ 
they are not nonexistent as WOU sop i 
pear from this volume. No men eS in 
made of researches on age chang s, 
Speed and accuracy of T esr cal" 
learning, creativity, memory: soft 
ulary, or mental abilities of any sos 
Of 40 chapters, not one is psy¢ 
cal. 


DA 
Some fields closely related t? ie 
chology are likewise ignored. 
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ample, although there are three chap- 
ters on the sexual organs, sexual be- 
a is barely mentioned. I am un- 
ble to find any reference to Kinsey. 
ikewise there is no treatment of 
io chopathology, although a sharp 
ain in mental disease in later ma- 
ü Y 1s one of the prominent fea- 
res of ageing, 
ipu orientation of the volume is 
(seems. EG 2 but medicine, it 
The x oes not include psychiatry. 
| Mos is not purely biological 
cals there are four chapters 
Rx lologists and economists, but it 
fend have been the richness 
dis, erature on ageing in these 
iiie Which prompted the in- 
trate T these chapters. , To illus- 
oles ed [uter by Havighurst on 
On] tatus of Older People cites 
these Tee investigations. Two of 
. are by Havighurst and one is a 
Niversit g Y . 
Bueh CY of Chicago dissertation. 
ho ied documentation is not, 
ala e^ Characteristic of the medi- 
è iological chapters. 
litare eterogeneity of this book il- 
Fronto, the fact that there are no 
tings. O8ists, but only men special- 
Parti.) the gerontological aspects of 


` 


€cisi. B 
ud. ORS concerning areas to be 
4 een made by a board of 
Presenting many disciplines. 


B, Wayne DENNIS. 
Dag om College, 


ON 
Paver Henr, PıcHoT, PIERRE, 
Jea à AGE, J. M., AND STOETZEL, 
hiou se thodologie psychotech- 
ook II in Traité de psy- 
Univer. cbpliquée.) Paris: Presses 
H208 Sitaires de France. Pp. viii 
ME. 1.000 fr. 
theitions the second volume of an 
Qo, y, treatise on applied psy- 
Published under the editor- 
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ship of Henri Piéron and planned in 
seven volumes. The first volume, is- 
sued in 1949 and entitled Differential 
Psychology, dealt with the concepts of 
individual variability and “types,” 
aptitudes and their factorial analysis, 
and the role of heredity. The present 
volume is concerned principally with 
the methods of applied psychology. 

Piéron’s section contains a general 
introduction, concerned both with 
tests as tools of measurement and 
with the evaluation of the test scores, 
and an inventory of principal psycho- 
metric tests. The European reader 
would have profited by being given a 
reference to sources of information on 
the vast amount of American work on 
the construction and utilization of 
psychological tests, other than Whip- 
ple’s Manual (1910), Bronner ef al. 
(1928), Garrett and Schneck (1933), 
and Rapaport (1945). References to 
individual tests and to works on test 
theory are more up-to-date. Piéron's 
chapter will acquaint the American 
student with developments in the 
field of testing in Europe, especially 
in France. Of particular interest and 
potential usefulness is a nonverbal 
(pictorial) group test of intelligence 
designed for children of school age 
and developed by René Gille.! The 
test was standardized on a sample of 
about 100,000 French boys and girls 
aged 6 to 12 years and was adapted 
for use with the African Negro chil- 
dren. Selected tests of sensory, per- 
ceptual, motor, and a variety of 
“mental” functions (such as atten- 
tion, memory, and spatial orienta- 
tion) are described, mostly very 
briefly. 


1 Cf. Heuyer, G., Piéron, H., Piéron, Mme. 
H., and Sauvy, A. Le niveau intellectuel des 
enfants d'áge scolaire (Intellectual level of 
children of school age). Paris: Institut Na- 
tional d'Etudes Démographiques, 1950. Rep. 
No. 13 of Travaux et documents. 
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Methods for the study of personal- 
ity are presented by Pichot. The 
methods are classified as (a) analyti- 
cal (direct observation, whether dur- 
ing an interview or in a partially 
structured group situation; question- 
naires, almost exclusively American; 
and objective tests of personality), 
and (b) syncretique or projective 
(their rationale and an inventory of 
methods, following L. K. Frank's sys- 
tem of classification), Frequently, a 
technique is simply mentioned and 
the reader is referred to the original 
publication for description. The 
French reader will seek more detailed 
information in the author's recent 
book on mental tests in psychiatry 
(Les tests mentaux en Psychiatrie: I. 
Instruments et méthodes. Paris: Pres- 
ses Universitaires de France, 1949). 

Stoetzel devotes 40-odd pages to 
methods for the study of opinion, 
with references limited almost en- 
tirely to the American literature. He 
notes that in French psychological 
literature the appearance of the very 
word "'opinion" is Very recent, miss- 
ing in the large Traité de Psychologie 
edited by Georges Dumas and used in 
Lalande's comprehensive Vocabulaire 
dela Philosophie (1932) only in a non- 
technical meaning. Of interest is the 
analysis of the reasons for a delay in 
the cultivation of this field, especially 
in France: Cartesian tradition for 
which only “clear and distinct” ideas 
merit the scientist’s consideration; bi- 
ological orientation of scientific psy- 
chology; lack of appreciation for the 
role of social interaction; disregard of 
value judgments; domination by the 
theoretical models of physics; and 
concern for function rather than con- 
tent. Stoetzel also brings up the 
point that institutional changes are 
likely to result in anxiety to which 
the threatened groups will respond 
aggressively, treating the study of the 
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changes in the same way as they ee 
act to the prospect or presence of t & 
changes themselves. The three RE 
ters of the section deal with metho 1 
(attitudes of an individual, wer 
of a group), some results obtained by 
the application of these methods, 4 
the historical development of opm 
research. For a more detailed isin 
ment one should consult the um 
other publications (Théorie des od 
ions, 1943; L' Etude Speo c 
Opinions, 1943; Les Sondages d i 
ion Publique, 1948). . tod 
Statistical methods used in appli 
psychology were described by p 
age. The chapter is brief (PP. it 
302), especially in reference E 
ambitious content covering; ant 
does, both analysis of vanana g is 
factor analysis. The presenta m 
limited to concepts and i^ nol 
Computational procedures ar 
given in a workable detail. eatis? 
The potential user of the ne e 
would do well to arm himself wit? ije 
Vocabulaire de la Psychologie ed by’ 
tionary of psychology), publ 
the Presses Universitaires de look Í 
in 1951. Otherwise, he will or a 
vain in standard dictionaries jin ol 
English equivalent or the mean 010, 
numerous terms (such as "doc astic’ 
gie,” the scientific study of ene 
and other examinations). The on the| 
impact of the English language c py” 
terminology of French scient! ake! 
chology—with some expression™, the 
over literally (tapping, clos atio" 
term lest itself), others in traP?j, vet 
(échantillonage | aréolaire D m fof 
sampling," sondages d'opi™ ple fof 
"public opinion polls," ag s 
"population")—is likely to ™ "i 
occasional use of the dictionary we! 
datory for the French student 4 
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GILBERT, JEANNE G. Understanding 
old age. New York: Ronald Press, 
1952. $5.00. 

" D today's society, physicians, psy- 

own nurses, and social workers 

E ed upon to solve the practical 

and de. presented by older people 

Teche eir relatives. Each of these 

end domes has acquired a vocabulary 

to a of information peculiar 
locie, : Furthermore, biologists, 
gists mists, physiologists, psycholo- 
tieda sociologists who have 
scribed problems of aging have de- 
termi their results in the technical 
of p POlogy and within the concepts 

l p. Se Scientific discipline. It 

Profession © that workers from each 

People = Concerned with aged 

Present € offered a summary of our 

fro knowledge of aging as gleaned 

inj e Scientific disciplines written 

tion or ‘gible language. The prepara- 

sion each a volume is a formidable 

addres ent to which Dr. Gilbert has 
essed herself, 

Voted t first part of the book is de- 
l ic]. cataloging of physical, phys- 

telleg = endocrine, emotional, in- 

Wit ine » and social-relation changes 

Fresen aT 0g age. Findings are 

de selecti in serial fashion with lit- 

s FE for significance in terms 

tle » ‘or. The reader is offered 

NUS Si in assessing the impor- 

“Porteg Meanings of the changes 

ol instance, the occur- 

NIE ior plaques in the cerebral 

di ile Re Widuals suffering from 

Messe d e prior to death is 

te Amud A 24), but the work of 

of Ationshi Owing that there is no 

Day dile pip etween the incidence 

me Ment a in the brain and im- 

fy. toneg mental function is not 

ta, ed hea he reader is not in- 

ts of s, P 293) that in many 

al gp. Chile dementia, the struc- 
anges 2 t 

in the brain are not 
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sufficient to account for the psy- 
chosis. Considerable emphasis is 
placed on the importance of diet in 
age changes, but no mention is made 
of the important work of McCay on 
the relationship between dietary re- 
striction and longevity. In the dis- 
cussion on heredity, no reference is 
made to the important work of Ray- 
mond Pearl. Although the Third 
(1952) Edition of Cowdry's Problems 
of Ageing was probably not available 
at the time the manuscript was 
written, it is surprising to find that 
all references to Cowdry are to the 
First (1939), rather than to the more 
complete Second Edition (1942). 
Neither will the professional worker 
be particularly impressed by the in- 
clusion of Ripley (Believe It or Not) 
as a bibliographical reference. The 
treatment of technical terms is not 
consistent, since many of the simpler 
ones are defined (thrombosis, lumen, 
epithelium), whereas others are not 
(colloid of the thyroid gland; “hold” 
and ‘‘don’t hold" tests). The section 
on intellectual changes seems pre- 
occupied with the concept of de- 
terioration and fails to emphasize the 
findings that decline is minimal or 
even absent in intellectual functions 
that are practiced and used in the 
personal life of the aging individual. 
In discussing age changes in creative 
ability, the author leans heavily on 
anecdotal material rather than on the 
careful studies of Lehman and his 
co-workers. 

Part two of the book deals with ab- 
normal life changes in aging, but no 
clear definition of abnormal is made. 
Actually this section deals with 
clinically diagnosable disease states 
found in elderly people. Physicians 
will no doubt look askance at the 
definite statements of symptoms and 
methods of treatment of diseased 
states. A good many errors of fact 
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have crept into the presentation. 
Although there is a great deal of 
theorizing about emotional factors 
and their causal relations to disease 
states, the author leads the unwary 
astray in presenting these theories in 
the same way as factual observations. 

The third section of the book, con- 
cerned with professional work with 
the aging, contains a great deal of 
common sense presented in a read- 
able fashion. The section is specific 
and offers many valuable suggestions 
on the theme that old people can be 
integrated into effective community 
life. The blind acceptance of the 
value of vitamin supplements is a 
limitation. Of special value is em- 
phasis on the idea that although we 
as yet have no panaceas for reversing 
the physical changes of aging, much 
can be done on the emotional and 
personal reactions of individuals 
toward these changes. 

NATHAN W. SHOCK. 
Baltimore City Hospitals. 


REIK, THEODOR. The secret self. New 


York: Farrar, Straus and Young, 
1952. $3.50. 


Theodor Reik here continues the 
process, elaborated in Listening with 
the Third Ear, of being both the psy- 
choanalyst and his couch. In the 
present volume he gathers some of 
his early ruminations on diverse 
topics and expands upon them in free- 
associational contemplation. The 
points of departure range from lamb 
chops on a restaurant menu and 
thoughts on Goethe duringan analytic 
session, to hypnagogic interpretations 
of parent-child relationships within 
Reik’s family. 

The psychoanalyst may look with 
favor on the richness of commentary 
developed around each leitmotiv, but 
the scientifically oriented reader will 
look askance at the methodology and 
its rationale. Juggling phrases, al- 
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lusions, and emotional content, Reik 
attempts to explore the unconscious 
motives of the heroes, authors, or 
prime-movers in each of his vignettes. 
Unfortunately, the phrases, allusions, 
and emotional content are not t 
of the heroes and authors, but of Rei 
himself as he responds associative y 
to clues which perhaps he alone pa 
ceives. What justifies this approac 
To quote Reik (eg., page 
“These impressions are elusive 
allusive, too, but the analytic t di 
nique will, I hope, help us pir 
tributing a new significance to t ice 
and in evaluating them in the servi 
of psychological understanding thi 
The reviewer was tempted by ilaf 
justification to interpret in RAS 
fashion the handy and eee. 
Freudian slip occurring in the Mo : 
ter on Sexual Symbolization M., * de 
ern Plays. On page 225, E): ujt 
clares (or was it the typesetter um ki 
is possible to speak of 'emo ciat 
uticaria' or puritis." Freely a$9077, 
ing, the reviewer perceives an use 
common to both medical terms |, 
—the omission of the “r” in b. 
The connotation is immediately whet 
—it is reminiscent of those days was 
he (and obviously Reik, too dible 
frustrated by the lack of D 
oysters in the devastating $ lly 
months of the year. The cult is 
determined sexual symbolizat to 
seen to be thematically rela "m 
Brocchi's Traité de l'Ostréicultu ent! 
The book evokes—this nuin? 
scoffing notwithstanding—2 ae tio" 
admiration of the cultural ee r^ 
which Reik brings to his analY5 65 d 
erudition applied with pré io" 
familiarity and without oste? ^. ge 
It is with regret that one must m 
face of this, accuse Reik of 2 s00” 
modern crime—guilt by free 25 
tion. 
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IMPROVEMENT IN PERCEPTUAL JUDGMENTS 
AS A FUNCTION OF CONTROLLED PRACTICE 
OR TRAINING! 


ELEANOR J. GIBSON? 


E oo of a long history of re- 
‘ rent + on problems of learning, cur- 
Hon ks contain little informa- 
‘Nei ating perceptual judgments to 
ble eo That perception is educa- 
instan Clear from many “real life" 
o eer A butcher can heft a piece 
teat a and estimate its weight with 
son re acl The physicist Michel- 
Matin ; became so skilled at esti- 
the 2 re degree of distinctness of 
visibile ^ of light waves that these 
compute ratings permitted him to 
Spectru s the nature and shape of the 
ap lines. The “facial vision” of 

tributane has been shown to be at- 

Ceive a € to their learning to per- 

in the nd respond to minute changes 
their o reflected sounds originating in 
there ^"? actions (26, 159, 203). And 
8 line William James’s eloquent 
“Thar ut of the case. He said: 
Practice makes perfect’ is 
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Eun 33(038) ates Air Force under Contract 
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R arc nter, Perceptual and Motor Skills 
tee erm oratory, Lackland Air Force 
pöslation ission is granted for reproduction, 
n p Publication, use, and disposal in 
men Part by or for the United States 
issue f the ps more detailed discussion of 
ing *d as ares aterial included herein will be 
r H Command, ^ ^h bulletin by the Air Train- 
Er H id 
Uber kens Waddell and Mrs. Elizabeth 
'ograp er $a writer in collecting 
aterial. 
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notorious in the field of motor ac- 
complishments. But motor accom- 
plishments depend in part on sen- 
sory discrimination. Billiard-playing, 
rifle-shooting, tight-rope dancing de- 
mand the most delicate appreciation 
of minute disparities of sensation, as 
well as the power to make accurately 
graduated muscular response thereto. 
In the purely sensorial field we have 
the well-known virtuosity displayed 
by the professional buyers and testers 
of various kinds of goods. One man 
will distinguish by taste between the 
upper and lower half of a bottle of 
old Madeira. Another will recognize, 
by feeling the flour in a barrel, 
whether the wheat was grown in 
Iowa or Tennessee. The blind deaf- 
mute, Laura Bridgman, had so im- 
proved her touch as to recognize, 
after a year’s interval, the hand of a 
person who once had shaken hers; 
and her sister in misfortune, Julia 
Brace, is said to have been employed 
in the Hartford Asylum to sort the 
linen of its multitudinous inmates, 
after it came from the wash, by her 
wonderfully educated sense of smell” 
(87, p. 509). 

During World War II a need de- 
veloped in many areas for knowing 
the potential perceptual skill of a 
man in judging such aspects of the 
world as the size, distance, angle, and 
speed of obstacles, targets, and other 
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objects in the environment. Often the 
available level of skill left much to 
be desired and the question at once 
arose whether training could im- 
prove it. The kind of practice which 
will be most effective in increasing 
the skill of perceptual judgments is 
clearly a problem for experimental in- 
vestigation. It is true that there has 
been a resurgence of interest in learn- 
ing as an explanatory concept in per- 
ception, as witness Ames's revival of 
the Helmholtzian unconscious infer- 
ence (20, 86, 96), Hebb's empirical 
and neurological theory (69), and the 
"new look" in perception, which 
stresses cultural relativism and indi- 
viduality of perception, with past 
experience as a possible determiner of 
differences (13). Yet these new and 
very popular trends have not, to 
any impressive degree, resulted in a 
program of experimental research on 
learning in perception, that is, with 
experimental control of practice and 
experimental measurement of per- 
ception. 

It is the purpose of the present re- 
view to bring together available facts 
Which show the effects of training on 
perceptual judgments, with the hope 
that some Specific questions can be 
answered. Can perception be ren- 
dered more acute by training, in the 
sense that the observer (O) comes to 
discriminate smaller differences 


in 
stimulation? Can perceptual judg- 
ments of single stimuli be brought 


into more precise correspondence 
with physical Scales? Can the ability 
to recognize Complex patterns of 
stimuli under conditions of dim light 
or short stimulus duration be im- 
proved? What are the most favor- 
able conditions for Perceptual learn- 
ing? And how general js it? Can 
transfer be expected? These are all 
practical questions, both in the sense 
of having immediate applicability, 
and in the sense that the psycholo- 
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gist has the methods for answers 
them. The answers can be looke 
for in experiments which control - 
vary the frequency of practice in 
other factors such as kind an 
amount of reinforcement. The pe 
ceptual judgments of O, the dependen 
variable, can be obtained and m 
ured by the techniques of psycho 
hysics. 

i The studies chosen for report eos 
limited by these questions to "em 
which deliberately manipulate gei 
tice in the experimental situation, © 
at least quantify practice wei a 
place outside it. This formula a 
of the problem of perceptual learn a 
will be referred to as the prawem y 
improvement in perception. The de 
terion of improvement will be st 
fined in terms of veridical judgme it 
that is, evaluation of the pigmea 
in terms of standards known e is 
experimenter (E) by virtue O bim. 
physical yardsticks available to ate 
If an O is being trained to esti! 


The 
3 Other limitations should be noted. ay of 
effect of practice on judgments ue 3 
interest for reasons of physiological bs 
nation has not been included; for ently 
flicker fusion, though it may, appa prac- 
show threshold changes as a function 4 s are 
tice (207). Experiments on anim e they 
omitted, except in a few cases where ust 
happen to suggest general principles, w nich 
it is too hard to disentangle the learning that 
is really due to perceptual practice s the 
which is due to learning the nature ded by 
task and the response categories demam. 
E. This latter factor, in human exper mil 
may play a role, but it is usually m 1) 
by the preliminary instructions 8! exper 
Finally, it will be noted that very few © 
ments are reported in which O design? an a 
judgment by a motor response other 
verbal one. This is not a systematic? ^. jg, 
fensible omission, in itself, but unfor ee re 
the more complex the motor te ar any 
quired, the less clear it becomes whether ‘pe 
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perceptual learning has taken place. pee” 
“deprivation” experiments r hare j no 
omitted—that is, experiments in wh im 


mal practice is prevented by temporary ut 
mobilization or sensory deprivation: 
practice itself is not varied. 
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angles in a gunnery course, the meas- 
ure of his learning is given by the 
deviation of his estimates from the 
true angle as defined by some meas- 
uring instrument such as a pro- 
d e Improvement is arbitrarily 
a: ned, then, as closer, more precise, 
ore immediate approximation of 
a judgment to the appropriate 
‘acne standard or measure. This 
Saute means that some kinds of 
Ss mag such as Rorschach re- 
i3 € are excluded, since there is 
cae of scaling "rightness" or 
Éürss dos and plotting a learning 
iin F pes personalized percep- 
Past c "ile certainly affected by O's 
A mue (13), is irrelevant for 
at lem as stated, owing to the 
an of a criterion which permits 
ement of learning. 

d mo for present purposes, will 

f is as any controlled activity 
tu a "s h involves repeated percep- 
B pes stimuli or ones similar 
entio his definition assumes at- 
li Sen the part of O, but it de- 
Tinto e omits any requirement of 
Š a correction, or reward. 
Ruined of these factors will be ex- 
The ¢, n the light of the evidence. 
Prover. Which demonstrate im- 
arizeq - In perception will be sum- 
Which A. tst, and then the factors 
amoun ect this learning, such as 
Ment Of practice and reinforce- 
tra, hl be considered. Finally, 
learnin and retention of perceptual 
the S will be discussed, in so far as 

S permit. 


“VIDE 
a OF IMPROVEMENT OF 
RCEPTUAL JUDGMENTS 


BY PRACTICE 
psv, : ; 
past 70553 chological literature of the 
Ü ey; CaS contains a vast amount 


i 
acu 3 ea that perceptual judg- 
si Mariz d € improved. It will be 
Shige i briefly, since the exten- 
' € the literature does not 
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permit inclusion of experimental de- 
tails. Classification will be mainly by 
the operations used in measurement. 


Acuily 


The psychologist is tempted to 
think of acuity as a baseline which de- 
fines the structural limits of perceiv- 
ing. Yet, acuity measures do vary 
with such factors as the kind of judg- 
ment required, and the lighting and 
nature of the test object. Possibly 
they vary also with practice in the 
judgment demanded. The effects of 
training have been investigated in the 
following areas. 

Correction of visual anomalies. 
There have been numerous claims by 
optometrists that not only an im- 
provement of acuity, but also the 
correction of astigmatism, eye-mus- 
cle imbalance, weak binocular fusion, 
nearsightedness, and other anomalies 
can be accomplished by prescribed 
training, usually involving stereo- 
scopic targets (17, 23, 102, 131). 
Woods (200), at the Wilmer Insti- 
tute, reported results on 103 myopic 
patients tested before and after such 
training and concluded that ex- 
pected normal variation. accounted 
for most of the apparent improve- 
ment. Morgan (127) gave similar 
training to patients with seven types 
of anomaly, and concluded that the 
treatment must be varied depending 
on the source of the difficulty. Pep- 
pard (133) recommends the “Bates” 
method of exercise (practice in ‘‘cen- 
tral fixation," relaxation, the “long 
swing," etc.) for correction of visual 
defects. The validity of his claims 
has been discussed by Allbaugh and 
Miller (1) and by Lancaster (101). 
They are not supported by experi- 
ment. 

Foveal visual acuity. On the other 
hand, positive evidence has been ob- 
tained, in an experimental situation, 
for the effect of practice on a typical 
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acuity judgment. Volkmann (182), in 
1863, first reported such a change. 
Later Sanford (148), using letters as 
test objects, and Wilcox (194) and 
McFadden (119, 120, 121), using 
parallel bars, found large increases in 
acuity with practice. Bruce and Low 
(12), testing with Landolt rings, re- 
ported an increase in acuity after 
training with tachistoscopic presenta- 
tion of aircraft photos. 

Peripheral visual acuity. Dobrowol- 
sky and Gaine (31) in 1876 reported 
an increase in peripheral visual acuity 
with daily practice sessions up to six 
weeks. Low (114, 115) found that 
his Os could respond to stimulation 
of an area only 1/11 the size of that 
necessary before training, after 25 
hours of practice with airplane sil- 
houettes presented on various merid- 
ians of a perimeter. Test objects 
were Landolt rings of progressively 
decreasing sizes. 

The two-point limen on the skin. 
Since the receptor surface of the skin 
is spread out like the retina, the tech- 
niques of investigating cutaneous 
sensitivity are analogous to methods 
of determining visual acuity. Titch- 
ener (167) and Luciani (116) both 
commented on the effectiveness of 
practice in lowering the two-point 
limen. Volkmann (181) found in 1858 
that the distance at which two 
points were felt as double could be 
halved with practice, Dresslar (33), 
Solomons (156), Tawney (162), and 
Mukherjee (128) all obtained similar 
decisive results, Hoisington (77) 
contradicted this finding, but several 
factors, including the O's previous 
level of practice, which was high, and 
the area chosen for stimulation, the 
forehead, where the two-point limen 
is already quite low (see 81), could ex- 
plain the lack of improvement. 


Upper and Lower Thresholds 
Like acuity, the upper and lower 
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limits of sensitivity appear to be 
susceptible to the influence of prac- 
tice. Titchener, comparing determi- 
nation of RL’s by two psychophysi- 
cal methods, said, “The RL is a vari- 
able value: variable not only for dif- 
ferent O's, at different stages of prac- 
tice, with different degrees of anen 
tion, but intrinsically variable’ as 3 
D. 21). He noted the lowering of ps 
intensive RL for pressure with be 
tice, and persistence of the puc 
after a three-day interval. - b 
practice must be allowed for in Pa 
ting such a limen is clearly indige 
in the methodology of psychoptye a 
Guilford, for instance, in discussi 4 
the method of measuring the low 4 
limen for pitch of tones, gave -— 
data for its determination. ur ich 
method of minimal changes in he 
the difference between the first 2 
last ten series was “almost significa he 
enough to suggest a lowering © ing 
limen as if by a practice effect "yc 
the course of the experiment e 
p. 121). Humes (84) found that Lu 
tice raised the upper limen for me 
discrimination. Brown (11), in - 
ing the absolute threshold for was 
with human Os, thought the limen cac 
not progressively lowered with P the 
tice, but that it fluctuated with ieh 
range of stimuli presented an and 
O's attitude. But Harriman very 
MacLeod (68) demonstrated à esh- 
significant lowering of the salt thre? i 
old in rats as a result of practice tion 
der conditions of thirst morne 
and electric shock reinforcemen nck 
It has been shown by Verplm 
Collier, and Cotton (176) that | elf 
when O's threshold is relati" re 
stable on succeeding days, bac on 


sponses themselves are dependen of | 


Previous responses; that is, runs 
"yeses" and “noes” occur whic d 
of greater length than expected The 
hypothesis of independence. d? 
Same group of investigators fou 
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a shift downward of as much as .10 
log units in the visual threshold after 
occasional reinforcement by E dur- 
ing threshold measurements (177).: 
Pper and lower thresholds and 
acuity are probably analogous to a 
Physiological. limit concept in learn- 
ing, and do not necessarily imply a 
d Sensation in fixed correlation 
din à receptor structure. The very 
Eo. ee of a threshold is a statistical 
ird a lowered threshold as a result 
d practice 1s not paradoxical or in- 
nsistent with any doctrine except 
Henne of fixed and immutable 
tons automatically touched off 

Y stimulation of a specific receptor. 


D. ? EET H 
IScrimination of Hue 


id "pm not originally within O's 
ectiv o discriminability become ef- 
ing th stimuli with training? Dur- 
a i beni a number of optometrists 
tion a Mw train" hue discrimina- 
E polor-deficient Os and in some 
T Claimed success (35, 36, 109). 
cems likely that improvement 
ing pss Cases was due to increas- 
Bip mation about the tests 
form ge which were usually some 
Galla 1 pseudo-isochromatic charts. 
alla ep er Ludvigh, Martin, x and 
With = E (54) found that training 
formale plates did not improve per- 
di fear on a desaturation test, nor 
Perona ning with the latter improve 
tests, Ce on pseudo-isochromatic 
“impr, Chapanis (22) tested three 
ang ¢ Ved” cases after four years 
Cha eo that pseudo-isochromatic 
lear 6 could be read only where 
Cor... Clues enabled O to call the 
Spo Learning correct 
Plates for pseudo-isochromatic 
ieran edd be cued by brightness 
2 €s in the plates (9, 45). 

qute e aei instance of lowering of an ab- 
UIS eros by training, see Blackwell, 
19g Ver, ich Ogical thresholds. Ann Arbor: 
S3, ` “Mth. Engng Res. Inst. Bull. No. 36, 
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Discrimination of Relative Differences 

Can the discrimination of small dif- 
ferences between stimuli be improved 
by practice in comparing one with 
another? A relative discrimination 
will be taken as a judgment which 
consists of a comparison of the given 
stimulus with a designated preced- 
ing or adjacent stimulus (183), in 
contrast with an “absolute’’ estima- 
tion. In asking whether relative 
judgments can be improved, the 
distinction must be made between 
variable and constant errors—we 
want to know whether a finer just 
noticeable difference can be achieved 
with training. An O could correct a 
constant error in bisecting a Galton 
bar without necessarily lowering his 
variable error. On the other hand, 
DL's and constant errors could be 
lowered at the same time. 

Pitch. The effect of training on 
relative discrimination of pitch has 
been investigated in 12 studies, only 
two of which found no improvement. 
The method of practice is undoubt- 
edly a crucial factor here. Stanton 
and Koerth (157, 158) used no special 
practice, but gave the Seashore test 
before and after three years of gen- 
eral music study at the Eastman 
School. No general improvement in 
relative pitch discrimination resulted. 
Buffum (reported in 206) found no 
improvement with mere repeated 
administration of the test situation. 
All the others obtained lowered 
thresholds, although Wright (204, 
205) found improvement only in the 
six lowest initial scorers after five 
repetitions of the Seashore pitch dis- 
crimination test. Smith (reported in 
206), Whipple (192), Smith (154), 
Cameron (18), Wolner and Pyle 
(197), Seashore (152), Capurso (21), 
Connette (24), and Wyatt (206) ob- 
tained improvement in varying de- 
grees, in some cases very impressive. 
Elaborate training methods caused 
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DL’s to be halved or better. In one 
study, children who initially could 
not distinguish octaves could dis- 
tinguish semitones or finer after train- 
ing (197). . 

Weight. Brown (10), using the con- 
stant method with lifted weights, 
gave Os a large number of trials with 
correction, and found that judgments 
of larger differences showed irregular 
improvement (“lopping off of the 
coarser errors"), but no better dis- 
crimination of minimal differences. 
Urban (171) studied the effect of 
progressive practice in lifting weights, 
using a constant method, but no cor- 
rection. The coefficient of precision 
(h) increased, and the interval of un- 
certainty grew smaller. Fernberger 
(42) repeated the experiment with 
similar results. 

Visual space. The judgment of 
nearer-farther as a function of prac- 
tice has apparently been studied only 
under conditions which eliminate 
many of the normal cues. Van Tuyl 
(173) eliminated all cues except ac- 
commodation and convergence and 
asked Os to judge which of two lights 
presented successively (in a dark 
room) was nearer, Only two of seven 
Os showed learning curves, Since 
blur would accompany change in 
either direction, it is hard to see how 
learning could occur, except by way 
of accompanying convergence cues, 
One O, who was myopic, "learned" to 
call the far points near and the near 
points far beyond a certain distance, 
Theories of space perception which 
assume that we see distance because 
we learn meanings for cues, such as 
changing accommodation, receive lit- 
tle support from this study. On the 
other hand, an experiment similar to 
Van Tuyl’s by Peter (reported in 201, 
p. 672) found that one O, helpless at 
first, learned to utilize cues of time 
and difficulty of focusing. The cues 
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were inferential at first, but the depth 
impression, with practice, became 
immediate. 

That relative judgment of two- 
dimensional length, or visual extent, 
can be improved with practice has 
been shown by Wolfe (196), en 
(126), Woodrow (199), gry 
(67), Ueno (170), and Eagleson ( 4 
Both CE and MV may be ge 
in this type of judgment; whetaer 
either one or both types of impr d 
ment occur probably depu ai 
whether correction is given. | a 
(189) found that relative discrimine 
tion of form (varying along 5s 6 zs 
tinuum of squareness to tall per ani is 
larity) was improved by practic 
young children. . 

Spatial illusions provide ar ile 
lent situation for determine. 
effects of practice on otherwise ni 
pelling constant errors. - MU doe 
periments have investigate Ns 
question, with conflicting T€ lack 
The conflict is probably due ker ij 
of control of O's attitude; O v s ai 
Ways compensate deliberately si i 
illusion which he knows is pre illu- 
Judgment of the Müller-Lyer vie 
Sion became more accurate with P (9 
tice in experiments by Jue rier, 
93), Lewis (110), Seashore, an j 
Farnum, and Sies (150), Cros? 4 
Taylor, and Newsom (28), Sev- 
Köhler and Fishback (98, 99). jusioñ 
eral Es reported that the d t 
diminished gradually and w! rte 
conscious correction. Judd rep? 


n excel- 


e 
than it did at first" (92, p. 29). s k 
of the Os of Köhler and Fish 
developed a “negative illusion. uiv” 
Other illusions have yielded Slams 
ocal results with practice. 2 hori" 
(195) found no change in the ied" 
zontal-vertical illusion, but Os M 
not to let their knowledge of Ritter 
sion affect their judgments. 


(143) studied judgments of length or 
, lines inclined at various angles from 
. the horizontal. The illusion tended 
to decrease if the line originally over- 
estimated was varied in length dur- 
mg practice. Seashore et al. (150) 
obtained ambiguous results with 
cylinders in vertical and horizontal 
i GNS, also with a T illusion, and 
: estimating the distance between 
| a circles. Cameron and Steele 
E 9) found gradual disappearance of 
pra d senor! illusion with long 

E Judd and Courten (95) 
ith a decline in the Zöllner illusion 
: sce MEDIE, after an initial rise. In 
tors n experiments, most investiga- 
in CE convinced that the decrease 
tía. occurred without any con- 
attite pecan at correction, but O s 
in nn. was not deliberately varied 

directions in any study. 


EU sch 
Solute Estimation and Rating 
That 


ulus im absolute judgments of stim- 
impro agnitude and quality may be 
een ved with practice has long 
[s le ecognized. The method of 
to pe € Stimuli” is admirably adapted 
n E Study of “object judgments" or 
hag ag and the literature in this field 
Os 6 r a long time taken account of 
Hor perience with the test stimuli. 
tender Tili’: concept of "central 
LA a judgment" (78) and 
lect & S adaptation level” (71) re- 
Werag oe an interest, as does the 
1gq) Ue on anchoring (122, 145, 


tween here is a correspondence be- 
Present e actual range of stimuli 
Stimd and O's conception of the 


Series i aS a series; this conceptual 
Šive to ends to persist, but is respon- 
Presen Change in the range of stimuli 
threst ed (130, 191). The category 
Scale OS and the midpoint of the 
Joh ,, 0 reflect such a change. 
these po (88, 89) has incorporated 


EI S 
acts in a theory of how a sub- 
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jective scale is learned. The units 
(categories) of the scale may be 
familiar and conventional ones, such 
as inches or minutes, or they may be 
arbitrarily chosen by E; the number 
of response categories may vary, and 
they may be adjectives, such as 
"heavy" or “light,” or numerical 
values. He makes the following as- 
sumptions: that the scale is related to 
physical values of the stimulus ob- 
jects presented; that each judgment 
of a stimulus object constitutes a 
unit of practice; that O makes his 
judgment with reference to the mid- 
point of the scale; that any given 
stimulus generalizes up and down the 
scale in linear fashion; that the mid- 
point of the scale is the arithmetic 
(in some cases, geometric) mean of 
the central effects of the stimuli 
upon which the scale was founded. 
These assumptions are nearly all 
accepted facts of judgment; the 
novelty lies in Johnson's attempt to 
relate scale development to learning 
theory by counting units of practice. 
He combines these hypotheses in 
equations yielding predictions which 
he has checked with weights (88) and 
with tones differing in pitch (90). 
His results show, in general, good 
agreement between predicted and ob- 
tained limens. A further experi- 
ment with pitches (91) investigated 
the change in the scale with intro- 
duction of new stimuli offered for 
judgment. The midpoint of the scale 
was found to shift, as predicted, and 
furthermore, the shift was retarded 
relative to the frequency of preshift 
trials with the first series. "Tresselt 
(168) anticipated the latter finding in 
an experiment with weights in which 
she found that as practice with the 
first scale increased, the scale of 
judgment tended to shift more slowly 
to its new position. The “range” 
effect can be related to improvement, 
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since the subjective midpoint turns 
out to be anchored to the physical 
midpoint of the series used. If O has 
experienced the entire range of rele- 
vant stimulation (all that the en- 
vironment provides), his midpoint 
would be realistically anchored. 

The training procedure most often 
followed in the studies providing 
evidence of improvement in absolute 
estimation is quite similar to a paired- 
associates procedure. The stimuli to 
be judged are paired with labels in- 
dicating the appropriate magnitude 
on the physical scale chosen. The 
difference between this learning situ- 
ation and ordinary identification 
learning (learning names of people, 
things, nonsense forms, etc.) is that 
the range of stimuli may be placed 
along a dimension or continuum; 
furthermore, the responses which [0] 
is to learn may be scaled and placed 
in a consistent relationship or cor- 
relation with the stimulus continuum. 
The term “scale training" might be 
used to indicate the procedure. The 
following experiments have demon- 
strated that improved judgments re- 
sult from such training. 

Pitch. According to Petran, “Judg- 
ments of absolute pitch may be de- 
fined as judgments based on associa- 
tions learned between more or less 
narrowly limited ranges of the pitch 
series and the terms of any unequivo- 
cal nomenclature, these judgments 
being without reference to or aid 
from any tone or tones recently 
heard which have been given as a 
standard or attended to in any de- 
gree as being of a certain pitch or 
familiar pitch position" (134, p. 12). 
The O starts with a large number of 
very similar stimuli and gradually 
achieves identification of each tone 
by its appropriate name. But pre- 
cision, even for a highly trained mu- 
sician, is never complete. Petran 
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showed that there is a narrow range 
of equivalent frequencies, rather than 
a single numerical frequency which is 
adequate to elicit the judgment of a 
given note. : 

Four studies have dealt specifically 
with the effects of practice. € 
(124) used progressive practice with 
a total of 39 notes, a whole tone 
apart. Notes were called by E 
tion rates read from a chart. d 
months of practice produced eat 
provement, which was largely i 
after several years of no pun 
Accuracy was inversely related to t 
number of tones practiced. c 
(63) used all 88 keyboard notes sid 
the piano; O was instructed to n á 
each note and its octave o 
keyboard model. Varying proce il 05 
were used. Average error for à nes 
decreased from 5.5 to 4.5 vomere 
Those who practiced longer HUP a 
more. Retention was good d 
year. Practice on a single note vest 
proved recognition of it. deer 
errors occurred in the middle oc uen 
perhaps because of more frezo) 
practice of this octave. Mull and 
trained Os on only one note ition 
tested them by requiring recog? ine 
of this note among a group ° from 
tones. Average error decreased I^, 
2.85 to .33 semitones and finally, | 
-29 semitones when the difference sd 
tween the tones was narro one? 
Wedell (187) had Os identify 19^. 
by vibration rate, represented 4 rage 
Propriate points on a chart. Bvt ote 
error in DL’s was cut in half ourred 
by training. Greatest error oC was 
in the middle of the scale. There ig 
no tendency to constant error: * to 
Progressive practice, all Os learn og, 
identify nine tones without 1T; 
When the series was longer jin 
and 25 tones), no one mastered n 
the number of trials given; 
learning trend is apparent. 


Ona) 
ES 
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. Weight. Fernberger (43) had Os 
, Judge weights on an absolute three- 
| Category scale. Practice had the 
Same effect as in a relative series; 
nun increased, the interval of 
| um ainty decreased, and the p.s.e. 
e ased. Practice also resulted in a 
uction in reaction time (Fern- 
uber and Irwin, 44). Thorndike 
ig oodworth (164) gave Os train- 
diu n estimating weights in grams 
found improvement. 
Tw space: area and extent. The 
and W experiments of Thorndike 
estim 9odworth (164) show that the 
ation of the areal size of differ- 
ee el shapes, such as 
n es, circles, and triangles, can 
ment iow In another experi- 
length Judged lines of different 
i Bent and improvement was again 
Mental. One gets "more accurate 
in es Standards and more delicacy 
them Sing different magnitudes by 
n the case of estimations of 
des in terms of unfamiliar 
ds such as grams or centi- 
the acquisition of the mere 
Makes = a gram or centimeter is, 
judgme remendous difference in all 
(163 c. (164, p. 394). Thorndike 
on und did further experiments 
Cen ea estimation of length in 
With eters and area in square inches, 
1, Van Sed improvement resulting. 
Age seal corhis . (174) conducted a 
ent oy experiment on improve- 
e 


sagnitu 
tanda. 


Meters 


in Primary Mental Abilities. 
Xten, 8 Included estimation of linear 
Visuali, Angles, and areas, various 
Sion d exercises, three-dimen- 
y a sp E tack-toe, and practice 
'Bnifica, ereoscope, Scores improved 
Soup ^y relative to a control 


P 


Ost 
man and Page (138) had Os 
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judge either height or width of rec- 
tangles by a variant of the method of 
single stimuli. Precision increased 
during the series and DL's decreased. 
Retroactive inhibition resulted from 
interpolation of the alternative judg- 
ment. 

Visual space: angle. In an experi- 
ment done in an Air Force Gunnery 
Training program (76), gunners were 
trained in estimating the “aspect 
angle" of a plane. This was the angle 
between the line from gunner to 
target and the line extending through 
the longitudinal axis of the target 
aircraft. A training device was used 
with a model fighter set at a simu- 
lated range of 400 yards and vari- 
ously inclined to the line of sight. 
Judgment was improved by train- 
ing. 

Visual space: depth and distance. 
Judgments of stereoscopic depth im- 
proved with practice in two experi- 
ments where stereoscopic range find- 
ers were used (79, 209). Range-esti- 
mation trainers which require a judg- 
ment of horizontal extent or of pro- 
portion of the reticle filled have also 
been studied. An experiment of this 
type with the RCAF range-estima- 
tion trainer found marked improve- 
ment as a result of even a small num- 
ber of training trials (76, pp. 148 ff.). 

Studies of the effect of training on 
unaided visual-range estimation have 
yielded positive results (80, 180, 208, 
210, 211). Two large-scale studies 
used aerial targets viewed against 
an expanse of sky (80, 179). The Os 
estimated in yards; range of targets 
varied, in one case up to 8,000 yards. 
The Os improved with corrected prac- 
tice in both cases, and constant errors 
were generally reduced. A compari- 
son of various methods of training 
for estimating a fixed opening range 
(144, 178, 185) suggested that train- 
ing on the firing line was more effec- 
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tive than special trainers, and that 
unaided vision, after training, was 
more accurate than stadiametric 
estimation. The Princeton Fire Con- 
trol project (210) utilized existing 
targets, such as telephone poles 
viewed over a ground suríace, at dis- 
tances varying from 235 to 5,940 
yards. Training resulted in improved 
accuracy of estimates, and also in a 
reduction of variable error for both 
the group and individual Os. Con- 
stant errors shifted irregularly for 
different targets. 

Visual speed. Speed of motion of 
airplanes of various types, flying dif- 
ferent courses at different speeds, 
was estimated by anti-aircraft off- 
cers in an experiment by Biel and 
Brown (6). Corrected practice had 
the effect of raising estimates all 
through the speed range, causing 
slow speeds to be overestimated more 
than before training, so that improve- 
ment was limited to high Speeds. 
Group SD's decreased, but consist- 
ency of individual estimates was not 
improved by training. 

Visual form. A study was made by 
Gilliland (61) of the effects of prac- 
tice on grading handwriting, Un- 
aided practice in grading samples 
on a 1-100 scale was followed by 
practice with a “true” Scale for refer- 
ence and with knowledge of results, 
Errors were greatly reduced. 

„Brightness and hue. Though no 
direct study of training has been 
made for absolute estimation of these 
qualities, two studies are suggestive, 
Lehmann (108) showed Os a series of 
grays arranged in a scale from black 
to white. Then each member was 
exposed singly and O was required to 
judge its order in the Series. A five. 
member series was judged with great 
accuracy (96.7%), but with longer 
series accuracy dropped. Lehmann 
thought that the absolute scale was 
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limited by O's ability to label Wi 
stimulus presented, and that O ha 
labels readily available for only 8 
five-member scale (black, dark gray: 
medium gray, light gray, white) 
Halsey and Chapanis (66) lu 
that the number of absolutely iden" 
fiable spectral hues was limite but 
10 or 12, even after practice, "t 
they expected that certain wee 
might be eliminated with fur 
practice. : 

Kinesthetic extent. Thorndike 
showed that Os improved in 
ability to draw a line of a Spec 
length, such as three ingle. eas 
blindfolded, under certain con sen 
of practice. The result has 
corroborated (169). a 

Pressure. Thorndike (163) ue "a 
ported experiments on gone LM 
sure of a specified strength | by 
dynamometer. Practice follow im* 
"right" or "wrong" resulted i 
provement. 


(163) 
their 


„nuli undt" 
Recognition of Patterned Stimuli im 
Impoverished Conditions €. 


ulation teria! 
When patterned stimulus ™@™ ge- 


is presented under conditions. al 
liberately made far from OP") ef 
such as very low illuminatio? , ihe 
exposure, presentation to parts " are 
sensory surface where recepto ition 
few, reduced size, etc., the con ishe 
are referred to as ‘“impover™ pich 
(58, p. 166). Test objects “pde 
might be easily identified ^. be 
favorable conditions may ure c 
recognized. A threshold y gu? 
be calculated in terms of the a, E 
of light, duration of expos catio 
required for accurate ident! jgat? 
Many experiments have qa 
the effects of practice in Pe í 
under these conditions. 
Peripheral presentation. A 
experiments on “periphera 


o 
jes 
rie? j 
ser gt 


learning” were conducted by Franz 
‚and various collaborators (48, 49, 50, 
351), all of which showed improve- 
ment in accuracy of recognition of 
Seometrical forms or words with 
‘Tepetition of them. Three figures 
ES exposed at once, for .1 Sec., 
Be aced respectively to the right, 
(34) : above a fixation dot. Drury 
e also studied the effect of repeti- 
“er Peripheral perception, and 
{ores that drawings of the diagrams 
not PEE became stabilized, though 
(73) Pure cd more veridical. Henle 
Wig ested accuracy of peripheral 
e as a function of frequency 
Ito Perience with the figure prior 
Rast f, iet situation, and found that 
hi ee facilitated perception. 
confi an, Bruner, and Walk (137) 
rmed the result. 
studie illumination. Seward (153) 
iden tig the effects of practice on 
limp, Caton of letters presented 
! id a ground-glass Screen for 
"’ction) each. Practice (without cor- 
ous im resulted in gradual, continu- 
ün Provement of all Os. Bevan 
era (5) found thresholds for 
in tion of nonsense forms by rais- 
Shoy, ination to a liminal level and 
Rect that both general practice 
ithe pend specific familiarity affected 
tegt p eShold, the specific practice 
tfre usd greater and proportional 
p Reco €ncy of pretest exposure. 
|y initio of ships or obstacles 
Drop x t lookouts is a practical 
wein Similar to the studies just 
n uen Training programs for 
ni armed > e were established by 
"oom orces during World War 
di Practic » usually took the form 
vitam, ^, IT looking at models and 
"win, 1. CISplayed in dim light in a 
9X (172, 18g). 
tation of entation, Repeated pres- 
al j at the Same stimulus ma- 
achistoscope has been the 
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traditional approach to what is often 
called the "development" of percep- 
tion. Older studies were primarily 
concerned with the stages of develop- 
ment, but it can also be shown that 
repeated brief presentation may re- 
sult eventually in accurate percep- 
tion. Fehrer (41) presented line 
figures successively in short expo- 
sures. Stages occurred, but the figures 
were eventually perceived correctly. 
Irwin has shown that limens for ac- 
curate recognition of barely per- 
ceptible patterns presented for .18 
sec. are reduced with practice (85). 
Postman and Bruner (136) investi- 
gated the effect of different kinds of 
preliminary training on the thresh- 
old for perception of a gap in the 
outline of a circle. Preliminary ex- 
posure of open circles reduced the 
threshold for perception of an open- 
ing. But previous viewing of closed 
circles also reduced the threshold 
relative to a control group, though 
not as much. 

It is possible to study the effect of 
practice on the amount of material 
which can be reported after tachisto- 
scopic exposure. Historically, this is 
the problem of the "span of appre- 
hension” as a function of practice. 
Tinker (165) reviewed the pertinent 
experiments in 1929 and concluded 
that practice increased the range of 
apprehension, but that the effects 
were very specific. A later experi- 
ment by Weber (186) corroborated 
his conclusion. Educators took up 
the same problem under the heading 
of “flash training,” and their work 
will be considered under transfer, 
since transfer to reading skill was the 
question at stake. But the results 
uniformly showed that training with 
a tachistoscope has a significant 
effect on performance in the training 
situation (55, 57, 142). 

The judgment of number as a func- 
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tion of practice has been studied in 
three experiments. Taubman (161) 
found that practice in estimating the 
number of tones presented at rates 
of .1, .07, or .056 sec. resulted in im- 
provement, though overcompensa- 
tion for a constant error sometimes 
occurred. Saltzman and Garner (147) 
had Os estimate the number of circles 
in a group of concentric circles ex- 
posed for .5 sec. With practice, re- 
ports became more accurate and reac- 
tion time decreased. Knowledge of 
the range of the number of circles 
improved accuracy immediately. 
Minturn and Reese (125) studied the 
effect of differential reinforcement 
on estimation of number of dots pre- 
sented visually for .2 sec. Error de- 
creased, though there was some 
tendency to overcompensate for con- 
stant errors. 

Relative familiarity with ma- 
terial gained prior to the tachisto- 
Scopic viewing also affects differen- 
tially the accuracy of perception, 
Vernon (175, pp. 123 ff.) showed that 
unfamiliar words were misread when 
presented tachistoscopically 52 times 
each, compared with 2.8 times for 
more familiar words. Leeper (107) fa- 
miliarized Os with Street figures (in- 
complete pictures) by preliminary 
€xposure, naming, demonstration by 
E, etc. In a later tachistoscopic test 
(.01 sec. exposure), these Os named 
the figures more accurately than a 
control group. Howes and Solomon 
(83) found a strong inverse relation- 
ship between relative word frequency 
(frequency of Occurrence in the Eng- 
lish language) and visual duration 
threshold. In the same experiment, 
the effects of tachistoscopic training 
are also apparent. The frequency- 
duration threshold relationship has 
been corroborated by Postman and 
Schneider (139) and by McGinnies, 
Comer, and Lacey (123). Recency of 
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word usage has also been correlated 
with duration threshold (140). Dif. 
ferential word frequencies which were 
established experimentally have a 
been shown to be correlated w! 
duration threshold (155). 

Noise and distortion. The problem 
of communication against a be 
ground of noise is in some wa 
comparable to viewing under list- 
poverished conditions. When hes 
eners were trained for hearing atest 
an interphone system (7), puit 
gains were produced by pra Ld 
under test conditions with the 2s 
words used. But practice with ES 
words under other conditions E ne 
Howes (82) analyzed data co ) od 
by Mason and Garrison e 
intelligibility of spoken mes 
heard under conditions of we be 
found a significant correlati i 
tween frequency of correct tran "o 
tion and average frequency Pard 
ability of occurrence) of the undef’ 
used. That improvement 1D. ^ rte 
standing of masked or e and 
speech occurs with practice pie the 
above increasing familiarity bie y 
words spoken has been shot j 
Licklider and Pollack (111) % 
Egan (38). i 


Factors INFLUENCING 
IMPROVEMENT 

Amount of Practice qual 
That improvement in perte, 4 
judgments occurs with prac ctio" 
evident. What is the petwey 
which describes the relation yee s, 
amount of practice and a th 
improvement? Merely to p dr 
there is an effect does not sat nite! 
PSychologist interested in. leaga 
he wants to see the learning ma 
Undoubtedly, there will a w 
curves, not one, depending pos?” 
operations measured, units 
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and other factors. And unfortu- 
nately, few of the experiments have 
Measured the effects of practice at 
enough points along the baseline to 
describe a function. That frequency 
" a significant variable can be con- 
Bus however, from a number of 
ie (5, 28, 41, 63, 83, 153, 168, 
d Meses d and that early practice 
m e effective than later stages is 

Q able (Fernberger, 42). 
ie d curves have, it is true, 
eta otted in a few studies. Wood- 
obtain go, p. 182) plotted data 
effect E by Volkmann (18) for the 
thresh id practice on the two-point 
gradual] - The curve of errors falls 
Hon. = with a negative accelera- 
individ eward (153, p. 33) presents 
eters ual curves for the number of 
ditions P yc reported under con- 
Exposure dim illumination and brief 
Practice pr; a function of days of 
fradua] I the curves show a very 
Marked and continuous rise with no 
Gian acceleration. Howes and 
tion "e (83, p. 407) plotted dura- 
amoung oes showing the effect of 
Viewin of practice on tachistoscopic 
rati About three-fourths of the 
One. fo effect was accomplished in 
the E of the experiment, but 
*Pparene is continuous and is still 
Neasy at the final (60th) threshold 
43 Vis Bevan and Zener (5, p. 
tengi Ie the curve for the in- 
Meanin i reshold required to perceive 
Prete. i ess figures as a function of 
crease e duency of viewing. The 
Nd neo» wt intensity is progressive 

s Pede accelerated. 
Diis d. to these gradual and 
nte (12% functions, Minturn and 
n duction DD. 222 ff.) found that 
n rosit 1n error of judgments of 
m this um 9ccurred very suddenly. 
esate poo OS were able to com- 
Tors pi mediately for constant 
ich had been consistently 
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present in pretraining judgments. 
But correction of a constant error is 
not always immediate, for Judd (93) 
found that 24 days' practice with the 
Miiller-Lyer illusion yielded a gradu- 
ally sloping curve (average error 
dropped slowly from 17.3 to 1.7 
mm.). The O was said to know the 
effects of his practice. 


Reinforcement 


Ample evidence exists to establish 
the proposition that improvement in 
perceptual judgments is a function of 
frequency of practice. Does this 
mean that frequency of repetition, 
pure and simple, is a sufficient condi- 
tion for perceptuallearning? Or must 
practice be reinforced in some way? 

Percepiual learning without rein- 
forcement. Evidence of perceptual 
learning without any apparent rein- 
forcement does exist in experiments 
where E has not deliberately intro- 
duced correction or reward. Studies 
of the two-point limen in at least four 
separate experiments (33, 128, 162, 
181) showed learning without rein- 
forcement by E. However, a method 
of limits, as is customarily employed 
in these experiments, provides O with 
a clear example of both '"twoness" 
and “oneness.” Perhaps he can 
check himself, to some extent, by 
these anchoring experiences. The 
limen did not decrease when a con- 
stant method was used (77). In ex- 
periments on absolute judgment by 
the method of single stimuli, merely 
“setting the range" of a set of stimuli 
can affect O's judgments (89, 130, 
191) and stabilize them in predict- 
able ways. No reinforcement is given 
by E, though O may predict and 
check for himself as his concept of the 
range is anchored by experience with 
the stimuli. Woodworth took the 
position that there is a direct per- 
ceptual motive "to see clearly, to 
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hear distinctly—to make out what it 
is one is seeing or hearing" (201, p. 
123). Such a motive would lead O to 
reinforce himself insofar as possible. 
But several experiments appear to 
present almost no opportunity for 
even self-reinforcement. Relative 
comparisons of lifted weights (42, 
171), for instance, improved with 
practice, although no knowledge of 
results was given. Successive presen- 
tations with a tachistoscope (41), and 
practice in viewing letters under dim 
illumination (153), resulted finally in 
accurate identification of stimuli. Re- 
inforcement could have played very 
little role in these cases. 

It is possible that judgments be- 
come more consistent in the absence 
of external reinforcement, without 
becoming more veridical. In Drury's 
experiment (34) on repeated periph- 
eral presentation of patterned stim- 
uli, all Os become more consistent in 
their drawings of the stimuli, but not 
necessarily veridical. When stimula- 
tion is ambiguous, O's perception is 
apt to become schematized and sta- 
bilized, as Bartlett (4) showed, but 
veridicality Probably depends on an 
external check, Seashore and Bave- 
las (151), using Thorndike's data 
(163), showed that repeated practice 
in drawing a line of a given length, 
without any Correction by E, re- 
sulted in Q's closer and more con- 
sistent approximation to his own 
standard. They thought this sta- 
bilization was due to O's presumed 
knowledge of results, however faulty. 

If Woodworth's theory of per- 
ceptual reinforcement is correct, O's 
perceptual judgments of the spatial 
world around him Should tend to. 
ward veridicality, rather than inter- 
nal standards, because locomotion in 
this world could provide the externa] 
checks needed. 


Effect of reinforcement. Although 
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the possibility must be admitted bra 
perceptual learning may occur wit! T 
out correction or reward, all those v: 

periments which provide a contres. : 
practice with and without knowledg 

of results show a clear superiority 
of the condition with knowledge, 
Thorndike (163) concentrated on ko 
problem and produced evidence a i 
many types of absolute gens 
such as visual length and area, nai 
esthetic length, and pressure to $ Its 
the necessity of knowledge of ik 
for improving these estimates. "dn 
E always said “right” or AGRUM, of 
correcting O. Absolute judge | | 
number, practiced with and wit also 
differential reinforcement, have vith 
been shown to improve more vi 
reinforcement (125, 161), e 
Taubman (161) found some imp on 
ment without it. Even the piam y 
limen was lowered more pues 
when E gave correction. Solo an 

(156) gave stimulation with alterna: 
with two points in irregular à ere 

tion. An O who was corrected low 


M unco 
his limen, but another O was This 
rected and showed no change. j 


O did improve, however, whe" 
later introduced correction. . 7 

Relative judgments, likewise, " f 
fit by correction. Improveme" yas 
judgments of relative pitch ^5. 
found in every case where 21 25 
vided knowledge of results 20 ait 
152, 197, 206), but little orn (20^ 
occurred with mere repetitione), In 
205, Smith and Buffum in 209^ pe 
comparisons of length of line, ^ pe- 


bene 
o 


Improvement has been foun¢ 26 |. 


Sult from mere repeated practi g in 
196), but knowledge of resu found 
creased the effect. Moers (126) ed, 
that practice without knowled£? op 
creased the MV, but actua with 
hanced the CE. Practice | 
knowledge reduced both. infor 
The kind and amount of rei! 
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ment which will be most effective has 
received some attention. Probably 
™provement increases with the 
m of information given by E in 
toe rection, Trowbridge and 
pem (169) repeated Thorndike's 
ee experiment adding a 
Si ition in which O was told the 
ount and direction of his error. 
"nel procedure was far superior to 
b ia or "wrong." A similar com- 
|" was made in an experiment 
ing t nz and Morgan (50) on learn- 
© identify peripherally presented 

In three experimental condi- 
either paid attention to the 
ne t was not asked to report on 
them uting „practice, or he drew 
told 5 paete progressed and was 
fecognit t or wrong, or he had a 
form + 10n test in which he chose the 
Broun and Presented from the total 
varied E Was corrected. Learning 
in the » expected, with most learned 
ast in «i, mentioned condition, and 
an expe the first. Hamilton (67), in 
Co "ment with the Galton bar, 
knowler conditions with (a) no 
Meng 8€ of results, (b) ‘‘punish- 
ery a bell rang if O increased his 
(c) uot a previously set standard), 
Error) ward” (bell for reduction of 
as to’ (d) punishment plus a guess 
Men ection of error, (e) punish- 
'éctio P'us knowledge given O of di- 
Riven e error, and (f) knowledge 
be Of direction of error, but no 
“onditig Provement occurred for all 
Ne tw ns but the first. Improve- 
'ewarq» least for knowledge without 
in 9r "punishment." Knowl- 
lot he Addition to “punishment” did 
net, P Hamilton thought the bell 
Hees the as an incentive, which 
t Peinfop we estion of the nature of 
qp etely ee in these studies. Is 
Setiyc Es. Ormational, or is there an 

©mponent? 


lif orm t 


a : , 
tonal vs. affective rein- 
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forcement. In the studies so far re- 
viewed, reinforcement has been gen- 
erally synonymous with correction— 
knowledge given O by E, or knowl- 
edge gained by O from his own per- 
formance. A good example of the 
latter would be pitch training in 
which O sings the tones to be com- 
pared. In one case (206), a strobo- 
scopic technique permitted O to see 
whether the tone he produced was 
accurate and to correct it when it 
drifted, thus providing a maximum 
amount of feedback, or information 
from O’s performance. If the in- 
formational aspect of reinforcement is 
the critical factor, it might be in- 
ferred that giving the information by 
an anchoring technique should be as 
effective as correction following judg- 
ment. Anchoring was effective in 
bringing about improvement in a few 
studies (125, 138, 147), but no 
systematic comparison with correc- 
tion has been made. 

The term “informational” may be 
misleading, for it is possible for E to 
reinforce a wrong judgment. In sev- 
eral experiments, E has applied rein- 
forcement in such a way as to produce 
perceptual illusions (16, 39, 177). 
The O's judgments in these cases 
tended to change in a predictable di- 
rection, but were in no sense “‘im- 
proved." Affectional reinforcement 
which gave no information relevant 
to the perceptual judgment measured 
was used by Lambert, Solomon, and 
Watson (100). Children associated 
poker chips with a candy reward in a 
two-stage token-type task. When the 
children reproduced the size of the 
token by means of a variable circle, 
it was made larger after the token- 
candy sequence, and decreased again 
following an extinction series. Why 
overestimation is produced by this 
technique is not clear, but at any 
rate a constant error is enhanced. 
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Whether this is learning in the same 
sense as the examples cited in the 
section on improvement is a disput- 
able question. It seems safe to con- 
clude that reinforcement by external 
correction or check is a very signifi- 
cant, if not an essential, variable for 


improvement in perceptual judg- 
ments. 


Distribulion of Practice 


Only one study of perceptual learn- 
ing, Lewis’ on the Müller-Lyer illu- 
sion (110), has actually varied this 
parameter. Distributed practice (on 
alternate days) accelerated the rate 
of decrease of the illusion. Several 
studies have found, however, that 
periodic reinforcement is valuable 
for keeping the judgment at its peak 
of improvement. Evans (40) trained 
micrometer readers by having Os 
measure gage blocks and then read 
the size marked on them, noticing the 
size and direction of the error. When 
practice was continuous, there was a 
Steady decrease in errors, but periodic 
practice with knowledge was neces- 
Sary to maintain this improvement. 
Horowitz and Kappauf (80) trained 
Os in absolute estimation of distance. 
After 60 days of no practice there 
Was an increase in average error, but 
a short training period restored skill. 
Periodic reinforcement was found 
necessary, also, to maintain skill with 
certain range-finding instruments 


(79). 
Sequence of Practice 

What is the be. 
material to be dis 
tice is to be mo; 


St arrangement of 
criminated, if prac- 
St efficient? If the 
stimulus material can be scaled along 
a dimension, should practice be or- 
dered in some relevant way? Com- 
mon sense suggests that relative dis- 
criminations might be aided by be- 
ginning with points far apart on the 
scale and progressing toward closer 
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and closer stimulus pairs. Animal M 
periments have in many cases borne 
; i lov (132 
out this hypothesis. Pav ishing 
used this method in estela on 
difficult discriminations in 97), in 
Köhler (reported in Koffka, t 
a color discrimination reo hues 
apes, found that in a series SODE | 
lying between red and blue, : t 
two neighboring ones wer BC): 
originally discriminable. (ege tice 
But if the animal was given Perl? 
in discriminating a wider "rimini: 
(eg. BD), the difficult discri 
tion could be learned. Lashley i ness 
found similar transfer to a e with 
discrimination; rats trained v casi 
black and white transferre? 
to a pair of grays. Taweer es 0 
trained rats to discriminate methods: 
gray with three different en on t 
(a) all practice (80 trials) g!V' à finally 
same two middle grays to is on ? 
discriminated; (b) 30 tria and the 
black-white discrimination ressiV? 
rest on the two grays; (¢) pra E agb a 
training from black-white b graY* 
transition series to the ker ers? 
Efficiency of learning was 17": «an 
order for the three groups. fu 
and MacLeod (68) also suc pring 
used progressive reduction hre nol 
about lowering of the salt t 3 a 
in rats. That the progressive i p 
ing of the difference is im@ chet 
seems clear from a study bY airs ° 
and Wolfle (64), who varied P% ig 


isch 
brightnesses presented for E pt an 
ination by rats, but always varie’ 
ratio of light-dark the same- cy 


jen 
; Ce a 
stimulation did not increase eff dis 


of learning to make a light-da oy it 
crimination; neither did it lO" ait? 
until the number of different 

was increased to four. p 


human Qs, when 


P « 


is facilitative in animal experiments 
PRR because it helps the animal to 
[uos nete the relevant dimension 
im lierence. Progressive training 
: siia some other function also, 
Wee if it makes practice more 
ive iis with human Os. With rela- 

D Iscrimination of weights, Urban 
tice — progressive practice and 
(Pe Metab ao DL s. In the relative 
fo of pitch, progressive 
(152) M ary a valuable technique 
A c ipt edell (187), in training ab- 

€ pitch, started with five widely 


Spa : 
polat Pitches, and gradually inter- 


tatistical proof of the su- 
Y of progressively ordered 
8; nevertheless they suggest its 
stabit the aim of training is to 
"alisti a conceptual scale which is 
pere UY anchored and well dif- 
Spatial qid (in absolute estimation of 
dere imensions, for instance), or- 
dj, Practice may be the best pro- 


Periorit: 


R 
tle of Names and Labels 


of os James, in his discussion 
Rested tre fine discriminations, sug- 
‘Sugh , “VO ways in which he thought 
‘Wag ee might take place. One 
tice ;!€ Progressively ordered prac- 
l set discussed ; the other was 
ally E distinctive associates to orig- 
ŝtimuli arely discriminable pairs of 
Nees 1. "First, the terms whose differ- 
Dara, Come to be felt contract dis- 
Ura, € associates and these help to 

EE emapart.... The effect of 
Bite in increasing discrimination 
ing then, in part, be due to the re- 
| Sligh ns effect, upon an original 
sof ett difference between the terms, 
diy “ditional differences between the 
a], S¢ associates which they sever- 
lay, affect" (87, pp. 510 ff). A simi- 
Ypothesis is expressed in Dollard 
Miller (32). Evidence in its favor 
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exists in the studies of relative pitch 
discrimination. Capurso (21) had 
Os learn “mood words” for intervals, 
and finally substituted the technical 
name for the mood word; Smith (154) 
used various associates, including ad- 
jectives (e.g. "dull," "heavy"), motor 
responses, and visual localization of 
tones in space. Three Es (18, 197, 
206) had Os sing tones or intervals, 
thus adding kinesthetic feedback to 
the auditory stimulation. Learning 
was very effective, as exhibited by 
lowered DL's, in all these studies. 
However, they were not designed to 
isolate the effect of the verbal or 
motor response, so their role is not 
proven. 

No truly critical experiment yet 
exists to test James's hypothesis with 
psychophysical measurements of sen- 
sitivity before and after the training. 
There are a few experiments now 
available (3, 53, 104, 105, 146) in 
which preliminary learning of differ- 
ential responses for a range of com- 
plex stimuli has been shown to trans- 
fer to a second learning task, which 
involved different responses but the 
same stimuli, in such a way as to 
lower errors of generalization in the 
new task! But this may involve no 
shift in limens. That is, it is not clear 
whether the actual perception of 
differences between the stimuli has 
been affected. An experiment by 
Arnoult (2) is more relevant, but 
negative. He gave Os training in 
learning verbal associates (numbers) 
to nonsense forms. Then O made 
discriminative responses to the forms 
by pressing an appropriate key. Ac- 
curacy and latency measures showed 
no advantage over a control group 
which did no preliminary learning. 


TRANSFER 


Whether perceptual learning will 
transfer to new situations is a ques- 
tion of practical importance. Train- 
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ing aids, for example, must be evalu- 
ated for transfer from the trainer to 
the real situation, for trainers some- 
times teach O to respond in terms of 
cues which are specific to the training 
device and irrelevant to the operation 
actually required. For instance, 
Viteles and others (144, 178) studied 
improvement in range estimation as 
a result of training on the Mirror 
Range Estimation Trainer and found 
it far less effective than unaided 
training on the firing line, owing in 
part to O's tendency to respond to 
stimuli peculiar to the trainer. The 
doctrine of “formal discipline" jn 
education is another practical case. 
It was first attacked experimentally 
in Thorndike and Woodworth’s clas- 
sic studies of perceptual learning and 
transfer (164). The O was given prac- 
tice in estimating the area of rec- 
tangles; he was then given tests in- 
cluding rectangles and other figures, 
ransfer did occur, but while all six 
Os reduced their errors in the case of 
identical figures and areas, only five 
reduced them for the same shape but 
different areas, and only four in the 
case of different shapes. Similar re- 
sults were obtained throughout: in 
judging the extent of lines of different 
length, improvement Was greatest 
with the lines actually used in the 
training series, though there was 
some improvement with lines of other 
lengths. As every one knows, they 
stressed the importance of “identical 
elements” in transfer, 
These results, however widely ac- 
cepted, did not lay the ghost of 
“formal discipline,” for there con- 
tinued to be claims that the “power 
of attention” could be trained and 
that perceptual “skill” could be in- 
creased by practice in tachistoscopic 
viewing. Whipple (193) and Foster 
(46) investigated these claims and 
agreed that practice effects e 
specific and that transfer occurr 
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only in proportion to similaritr ok 
tasks. Weber (186) found no E. 
from tachistoscopic rq. al 
letters to other material, we 
cluded there was no “G fac 
tual skill. a. HS 
The interest of educators in M 
training" as an aid to ay Acti 
has a similar backgroun iss ie 
experiments including rea E- trai 
before and after tachistoscop m 


. rou 
ing and a suitable control g hange 


n thus CO 
duced at the same time, tous 
founding the variables. yh 


27, 
which found improvement pn thé 
149) are often of this ce y Vel 
criticism has been ed ue! 
non (175) and by ppc ee uct 1 
(74). Gates (55), in a n group 
study, found that con ined" We 
which were reading tE erinin 2. 
superior in reading to € . 
groups which were 


“flash-train 
Other studies bearing on bots Tre 
n 
burne (52), Glock (62), iae E: ndi 
(142). None demonstrates € 


he proh 

are those of Sutherland d Rensh 
imine o 
sively that flashmeter trai >, t 


ME 
on the assumption that it i h 
general “perceptual skill 
compares with motor rp trainee 
ported that Navy prefligh recog 
improved their skill at plane i wit 
tion by tachistoscopic traim yje 
digits 
numbers of pl s 
training"), But no data were ! 
sented for a control group wit Js 
tachistoscopic training. The exP ri” 


Tepeated with an appr sy 
ate control group by the AAF est? 
chological Test Film Unit (57). T 
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for recognition proficiency showed no 
advantage for the group which re- 
ceived tachistoscopic training, al- 
though their performance with the 
digit and counter slides improved. A 
Somewhat similar experiment was 
conducted in an Air Force Gunnery 
ening Program (76). The Os were 
E practice in observing, or ob- 
mur. and drawing patterns ex- 
| x on a large screen for .05 sec. 
live oe posttests on five criteria 
imi ee evidence of transfer. di 
remit wem of plane identification 
" ed in a better score for a con- 
5 ae It appears likely, in view 
eamin ne evidence, that perceptual 

ibe a with the tachistoscope trans- 
taining T insofar as the test and 

Ning tasks are similar. 

m porey (112, 113) used a ‘‘flash- 
Wi Me trainer" for radar Operators 
lated ome success. The trainer simu- 
p ne presentation of the actual 
type radar-scope. Signal blips 
E tains briefly (2.5 sec.) on a 
beanie marked with range rings and 
grid g lines or with a rectangular 
ing a ifferent problems (e.g., read- 
blips) e location ofa blip or counting 
Impr Were given during practice. 
Toa vement in accuracy of readings 
tions Sed with training, and correla- 
shi, Showed a significant relation- 
etween trainer proficiency and 


Were 


Act > 
p ual proficiency in operating the 
tajy e Pe: In this experiment, the 


€r task was made as similar as 


Ossi le t 
to the ati p 
bormed. operation to be per 


Oth 


tual E types of transfer of percep- 
With earning have been investigated 

n Positive results. Coover and 
ha Sell (25) thought that general 
/q, !tuation to experimental condi- 
The was responsible for transfer. 
Hose Os were tested for discrimina- 
tiy. of shades of gray; then, they were 
o €n training in discrimination of 
Und intensities for 17 days, and 
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finally were retested on discrimina- 
tion of the grays. Gilbert and Fracker 
(60) found that discriminative reac- 
tion time showed a similar transfer 
from auditory to visual discrimina- 
tion. 

Transfer of a general principle was 
demonstrated by Judd's (94) study 
of dart throwing at an underwater 
target. Knowledge of the general 
principle of refraction had a transfer 
effect when the spatial cues were 
changed. Hendrickson and Schroeder 
(72) repeated the experiment with an 
air gun; they minimized the motor 
control required, and found both 
original performance and  perfor- 
mance on the changed problem facili- 
tated by knowledge. Minturn and 
Reese found increased accuracy of 
estimation for dot patterns as yet 
unpracticed, following correction 
with a similar pattern (125). Here O 
could verbalize a tendency to con- 
stant error and apply it throughout 
the stimulus dimension. 

Bilateral transfer and transfer to 
other areas of a sensory surface have 
been studied with the two-point 
limen and with peripheral recognition 
of form. Practice which lowered the 
two-point limen showed a similar 
lowering of the limen on correspond- 
ing symmetrical areas of the skin 
(33, 128, 181). Transfer to adjacent 
areas of the homolateral side was ob- 
tained by Mukherjee (128) but not 
by Volkmann (181). Franz and his 
collaborators (48, 49, 50) found that 
practice which increased accuracy of 
recognition of forms presented pe- 
ripherally transferred to the corre- 
sponding retinal area of the opposite 
eye.  Homolateral transfer to un- 
trained retinal areas also occurred (50) 
but to a lesser degree. The areas 
tested in the latter case were farther 


out on the periphery than the 
trained area. 


An experiment by Fracker (47) 
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suggests that transfer may also be 
mediated by a learned 
schema.” 


4, according to 
and were presented in 
different patterns. After long prac- 
tice, the Os were asked to reproduce 
orders for other series—four grays, 
nine tones of different intensity, nine 
grays, and four tones of different 
pitch. Highest transfer occurred for 
the four grays, and different degrees 
for the others, Introspections indi- 
cated that O had learned to use a 
Spatial schema for ordering intens- 
ities, which could be carried over to 
the four grays, 

How transfer operates when stimuli 
are shifted along a continuum is a 
question of theoretical interest since 
it is related to the problem of trans- 
position and to the question of 
whether a response to a given stim- 
ulus quantity is originally specific or 
is only relative, Cameron (18) had 

S practice singing one standard tone 
for several months. Relative dis- 
crimination was tested, and this was 
improved by the practice only when 
the practiced standard was one of the 
pair to be discriminated. The out- 
Come suggests that training in abso- 


lute identification of a given tone can 
reduce stimulus 


training of absolute pitch, in order to 
discover whether O learned to recog- 
individual notes, (Or 
learned the Position of notes with 
respect to a whole scale, If the latter 
occurs, Wedell thought he should ob- 
tain some ability to identify notes 
never practiced, provided they are 
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within the range of notes practi 
He gave practice with ad tt 
equidistant in pitch, which TA 
identifed by vibration rate. E 
had before him a chart m desi 
the notes he was learning, eac ii 
nated by its vibration Lor or 
last two test sessions, either e 
25 or all of the 25 ana diffe 
placed by ones near them, tones di 
ent in frequency. The new the mag 
not produce any increase a id : 
nitude of error (measure wedel 
over the last training ps a j si 
concluded that Os € coi 
jective scale in which t 


ll 
E as We 
place unpracticed tones hey lea” 


practiced ones, and that t individ 
the scale rather than 

cu 
notes, : 


n 
In this interesting n inert 
result of O's learning indi e" 
the specificity of the t and © 
between the stimulus pow 
perceptual judgment. one-half 4, 
in DL's was reduced diu an i 
more. One might ask Ius? 
creased specificity of yr ety 
sponse connections can a conch, 
other stimuli when the ren citY y 
of transfer implies nonspe The 2, 
generality of connections. aie p 
swer to this seeming para É ce 
ie in O's abili ake a © jo 

lie in O's ability to m " T 


e elf 


timu 


learnin roceeds, whic 
melat Vater when the i. dime 
stimuli are shifted along pur Wig 
sion. Here a subjective § poi s 
anchored and differentia ys tick ^ 
Provided a common yar Jocate è 
which new stimuli could be ils sJ 
When dimensional transfer £4 hie 
learning situation may be ee t 
does not permit developmen, e* 

Ptual mediator. 


S Gibson and Smith | 
may illustrate tp: 


different distances. Each distance 
‘Was represented by a photograph of a 
take driven into the ground in a 
Very long, level field. The Os soon 
learned to give the appropriate 
Eum in yards for the stakes. But 
Ll judgments of the stakes 
"i € method of matching with a 
fus ard) were later asked for, ac- 
Xe Cy (that is, size constancy) was 
| dfn by the training in 
chow ‘i estimation. Introspections 
Be. that O was not developing a 
Pul depth scale during the 
dst at all; instead he was mem- 
d specific cues, such as acci- 
the E rn in the photograph, for 
ing x. ge estimates. Such learn- 
iu uld not transfer to the new 
8ment of size-at-a-distance. 


RETENTION 


piis having to do with retention 

inj, enl learning are spotty and 
id generalization, except that 
W E: ing over time does occur. 
disuse er it occurs because of sheer 
know. 9r some positive cause is not 
(lag) y though Postman and Page 
ini; Ve demonstrated retroactive 
t ton in a task involving percep- 
Mice ing. No study has secured 
the = evidence to plot a curve of 
Dese ent of forgetting with time. 
di € of retention appears to be 
the *nt depending on the nature of 
€arned performance. For in- 
Users there is "rapid loss with dis- 
li ^ of improvement in the two-point 
Prov On the skin (33, 128); but im- 
re. Sd visual acuity was said to be 
(129 6d after as long as two years 
Wag: . Improved peripheral acuity 
Tete Said to show about 50 per cent 
u "tion after various intervals (114, 
e Dallenbach reported that the 
inc Sts of span-of-apprehension train- 
hË in children persisted 41 weeks or 

Ber after practice ceased (29, 30). 
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The effect of training in judgment of 
numerosity (125) was still apparent 
after six months, though variability 
rose again. An illusion which had 
been reduced with practice still 
showed a CE smaller than the orig- 
inal one after a year (19). Improve- 
ment in discrimination of absolute 
pitch in one study (124) was reported 
largely lost after several years of no 
practice. In another study of abso- 
lute pitch (63) 16 Os retested after a 
year showed good retention, seem- 
ingly proportional to the percentage 
of improvement during training. 
Clarification of these results awaits 
systematic experimentation. 


Discussion 


Theoretical discussions of percep- 
tual learning have been fairly fre- 
quent in recent years, but on the 
whole they contribute little to the 
explanation of the facts presented in 
this paper. Helmholtz’s “uncon- 
scious inference" (70) is the parent 
of most current theories. Ames and 
his followers (20, 86, 96) have a 
similar concept in the form of im- 
plicit "assumptions" which are gained 
from past experience and mediate 
perception. A given retinal pattern is 
said to be perceived as a chair, in- 
stead of a mass of lines or a cat's 
cradle or anything else, because in the 
past this pattern of stimulation was 
associated with sitting in it. The 
stimulation has no prognostic value 
for perception; instead, the percep- 
tion itself is prognostic because of the 
assumptions which mediate it. Per- 
ceiving is the ‘apprehending of 
probable significances” (86, p. 290).5 

5 Cf. Titchener's remark “We may believe 
with Cattell that ‘perceptions are . . . in large 
measure the result of experience and utility,’ 
but they must still have a psychophysical sub- 
strate, on the one hand; and, on the other, the 


bare reference to utility does not explai 
them" (166, p. 208). É p 
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Yet the evidence for perceptual 
learning which has been presented in 
the previous pages requires the con- 
clusion that practice results in a 
closer approximation of discriminative 
responses to differential stimulation. 
Lowered DL’s for pitch, or improve- 
ment in absolute estimation of visual 
dimensions such as distance, both 
mean that perceptual judgments 
have changed in the direction of 
closer and more Specific relationship 
to the stimulus input. How can this 
happen if perception is determined 
by the purpose of the Observer and 
his assumptions (see 96, pp. 88 ff.), 
and has only a fortuitous, noncorrela- 
tive relationship with stimulation? 
It seems obvious that there is a 
dimensional Correspondence (cf. 59, 
141), perhaps very crudely differ- 
entiated to begin with; for example, 
O reacts to a variation in tonal fre- 
quency with some change in his ex- 
perience of pitch if the variation is 
large. With training, his perceptions 
become better differentiated and 
permit finer discriminations within 
thedimension. But how can ' 
tions" accomplish this? 

Brunswik's functional and “eco- 
logical" theory of perception (14, 15) 
is similar to Ames's theory in as- 
suming that any correspondence be- 
tween perception and stimulation is 
learned. The environment provides 
certain ecological relationships of ob- 
jects and events which the perceiver 
happens to experience in context or 
Sequence with Varying frequency. 
Perception of a given Object depends 
on the frequency of association of 
"cue" and “referent” in past ex- 


cue 
perience. The observer, consciously 
or not, makes an interpretation in 
terms of probability of referent value 
of the stimulation, the probability 


deriving from previous occurrences of 


‘assump- 
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this relationship. A comp 
ogy has been Snggester dat 
process (75). This phum. 
ception has the function «d by Patin 
in touch with a distal world validity 
the incoming cues as to their E 
does not seem to account xinatio 
facts of refinement of y ds id 
within a dimension, at leas 
resent formulation. 1 
i Bruner (13) and Postman | 
have both expressed a peso. ning 
ferent formulation of how, e lj 
operates in perception. j roces“ 
conceive of the peu P ad on 
a cycle of hypothesis—in ^ sis— co" 
trial and check of hypot rot (135 
firmation or non-confirmatio roces™ 
p. 251). Here, recente P n D 
are assumed to yield infor rne c 
themselves; in fact, under $ pr di 
ditions of stimulation they bd 
"full information" and € desi 
ing to learn. The theory ambi uo 
primarily to apply to 4 difi | 
stimulation—in itself, in ot sce 
to define—and again does ^ dis 
to handle increased accurac | i 
crimination. 69) * 
Hebb's empirical theory £ for" 
aimed at the perception anit d A 
Perception is innately Tm 97 
figure on ground—the Mau ra 
“primitive unity'—but 1 lop" n 3 
a form involves a "pto e d 
process. Perception of a says an 
circle is slowly learned, he. de i, 
depends originally on mud ere Jn 
fixations (pp. 34 ff). I i dime 
visual fixations, presumably k 


n 


m. 
: er Th B me m io!) 
sional discrimination of so tial” 
innate. How further differe js n? 
within dimensions is achieve 
clear. pe 


soht ^, 

The theoretical] problem mig io 

formulated as follows, If we ead 
of the sti 


re, 
mulus variable as SP jn 


along a continuum, as it has bee 
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most of the cases cited here, and the 
response categories as bearing some 
zei ship which can be fitted along 
imension, lowering of a variable 
Ped results in the reduction of gen- 
we ano curves around points on 
cibus continuum. The solid 
dunt e Pi 1 (variable error) repre- 
inie hypothetical generalization 
ftr. ex the beginning of the ex- 
Mus the band of stimulation 
Men may elicit a particular re- 
i Se Is originally very wide and the 
The relationship is not very specific. 
3 otted lines represent hypotheti- 
ip qe ition curves after train- 
may i band of stimulation which 
is, tlie SK any R is narrower, that 
in at R relationship has increased 
i adhi ae How might this effect 
tainin eved? A procedure of “scale 
different in which stimulation at 
Sbonded points in the scale is re- 
Um f T with a judgment by O, in 
apr owed by differential rein- 
lective re (correction), has been ef- 
Cite in many of the experiments 
Sm ng the method of single 
tionin - The analogy with a condi- 
Petime, Procedure is less direct in ex- 
te Mir where practice is given in 
Wr S judgment, though the results 
Ogres Same. The effectiveness of 
Quality ie practice suggests that a 
isolati hitherto not responded to in 
the Sac is being differentiated from 
asa al stimulus input and utilized 
cue variable. 

repre ection of a constant error is 
Pig “sented in the lower diagram of 
Since It is not hard to account for, 
wapa 2 Set to shift the judgments up- 
or downward may be acquired 

tie, Can supplement the kind of prac- 
© already mentioned. 


te The above description of the theo- 


tica] ot apply too 
roblem does n9 h 
Wel i ae cases classified as im- 
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proved perception under conditions 
of impoverishment. Here there is 
generally a distinct pattern to be 
recognized and identified rather than 
a continuous dimension of stimula- 
tion to be differentiated. In some 
cases, the learning took the form of 
paired associates, or what might be 
called identification learning. An 
identifying response was learned to 
“reduced cues,” that is, to frag- 
mentary stimulation. In other cases 
new habits of fixation and scanning 
may have been important, and in still 
others, tricks of grouping, etc. 

Increased acuity on the skin and 
retina must be considered in terms 
of the procedure used for practice. 
Some cases of increased visual acuity 
seem to resemble learning with im- 
poverished stimulation, that is, O 
learns to respond to "reduced cues" 
by learning what the fragmentary 
stimuli represent. But in other 
cases, the process seems to involve 
learning to respond to a quality of 
stimulation hitherto undifferentiated. 
For example, reduction of the two- 
point limen on the skin was con- 
sidered by Boring a case of O's learn- 
ing to use a finer criterion for 
identification—a better acquaintance 
with the difference in feel between 
two points and one (8). 

The fact that there may be some 
transfer of improved discrimination 
suggests that a process of abstraction 
may go on with the development of 
differentiation. At least, O seems to 
abstract the quality common to the 
scale, that is, he gets a concept of the 
dimension of stimulation being 
varied. He might next, under some 
conditions of training, conceptualize 
the scale unit, the ends of the scale, 
and perhaps proportional intervals. 
An experiment by Werner on “‘micro- 
melodies" (190) suggests such a 
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Ordered REDUCTION OF VARIABLE ERROR 

rdere 

Response R, Re Rs R4 
Categories 


Stimulus 
Continuum 


Each solid distribution indicates the range of stimuli which 
might elicit a given response before training ; each broken 
one indicates the range which might elicit the response 


after a hypothetical process of differentiation produced 
by training. 


REDUCTION OF CONSTANT ERROR 


Ordered R, R2 R3 Ra 
Response ^ 
Categories ? i í 
| ! 1 
, l f] ! 
Stimulus 1 ! 1 


Continuum 


A g " ight 
The solid arrows indicate an S-R relationship which migh 


exist before training ; the broken arrows, a relationship 


which might exist after hypothetical correction of a 
Constant error, 


jgu ENT 
Fic. 1. A ScHEMATIC FORMULATION oF CHANGES wurcr May Occur IN IMPROVE | 
OF PERCEPTUAL JupcuENTS 
in 
kill 
Process. His Os learned a Whole new also the fact that improved © ade 
microscale which had 12 distinguish- discrimination is an wee. kin a 
i ge so narrow ture of such learning. pos ccu 
i of perceptual learning à ize ^ 
? Four Os dich. as learning to recok est 
learned to identify the tones with identify objects, a topic too presen 
ody was played have been included within ne o 
ognize a melody review. An enormous array in the 
UP or down. If lems invites investigation of 1 4 
tered in the transposi. area and Provides a program cal iT 
tion, Ocould often tell which oneitwas. search which may yield practi rich 
al learning occurs sults as well 85 the eventual € 
under many conditions is clear, as ment of learning theory. 
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Reviews of the literature on dream- 
ing have been made in the Psychologi- 
cal Bulletin by Frost (35, 36) in 1915 
and 1918, by Small (101) in 1920, 
and by Richards (89) in 1924. The 
reviewers included articles which 
were philosophical, literary, and anec- 
dotal as well as those which were 
more scientific in nature. The present 
review is restricted to the more em- 
pirical and systematic studies on 
dreaming, particularly those in which 
some quantitative findings are re- 
ported. In general, a study is in- 
cluded in this review if the results 
presented could be checked by repeti- 
tion of the investigation. This 
criterion for selection of articles rules 
out most but not all of the articles 
which deal with the analysis and in- 
terpretation of dreams. The Ameri- 
can literature was rather carefully 
checked for data on dreaming. Un- 
doubtedly a few reports were missed 
because they are occasionally buried 
in investigations of other topics. 

A critical evaluation of many of 
the studies reporting quantitative 
data on dreaming is often difficult or 
impossible to make because they are 
so poorly reported. Some studies re- 
port results which appear to have 
real merit; for others the results ap- 
pear questionable. The reviewer 
therefore adopted the policy of pre- 
senting findings whenever they were 
based on quantitative data even 
though an adequate basis for their 
evaluation was not included in the 
respective reports. Conflicting data 
in the various studies bring into ques- 
tion the validity of certain findings. 
In addition, future research will con- 
tinue to act as a refining process in 
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separating the verifiable data apr 
that which is not. For the benefi r 
future research workers the pa pue 
discusses at the end of this article 4 
few of the weaknesses he has = 
served in the published studies oe 
makes a few suggestions for ii : 
investigations of the phenomeno 
dreaming. 

The len of the review to m 
more quantitative studies S eni 
imply that less systematically O^ 
trolled and reported observation ab 
without value. Many insight ica 
servations have been made in f 1 hy 
practice which serve as Mer uan- 
potheses for experimental an Twa 
titative investigations. mie the 
appreciates the clinical validity ad its 
dynamic nature of dreaming tioning 
relationship to the total ame 7 role 
of the personality. The comp "fife o 
and meaning of dreams in the 


Paes i tacke 
the individual are not easily att 


S tative 
at the present time by quan. of 
research methods. A few stu ave 


3 ha 
dynamic aspects of dreaming , to 
appeared, and more are cert 
follow. 9 
The relatively small number. is 
Major research studies on aee h? 
Surprising since dreaming is men 
universally experienced pheno een of 
and has through the centuries lack of 
major interest to man. The af the 
Scientific interest and data ,yriads 
topic has contributed to the ns a ol 
of speculations and the pu field: 
unscientific publications in t jarge!” 
The topic of dreaming is orke? 
shunned by current research n at 
and is given only the briefest pur on" 
ment or entirely omitted in oe ook? 
temporary psychological tex 


STUDIES OF DREAMING 


Yet this reviewer is of the opinion 
that research in this area which 
utilizes the current knowledge of re- 
Search designs and techniques could 
Yield data which would give a better 
understanding of dreams. This re- 
view is therefore designed to facilitate 
More systematic research on dream- 
ing by bringing together from diverse 
ii a material bearing upon the 
m and by providing a summary of 

€ major findings which are re- 
Ported therein. 


IMAGERY IN DREAMS 


deine inspection of reported 
seii material has yielded fairly 
of Sistent data regarding the nature 
eo ei d appearing in dreams. 
E of imagery in dreams have 
and e by Calkins (13), Weed 
e. allam (115), Manacéine (73), 
Onroe (80, 81, 82), Andrews (2), 
log By (118), Thomson (106), Bent- 
en D. Schriever (95), and Middle- 
ira 7). In studies of the dream re- 
dual obtained from normal indivi- 
Seat S is general agreement. that 
one imagery is the predominant 
ce among all the sense modalities 
Most y inen in dreams. The second 
Ported Frequent type of imagery re- 
tory į is auditory. Visual and audi- 
pal aleo gery together are the princi- 
ip te ina large majority of all 
tual oe Only infrequently do tac- 
i reris gustatory, and olfactory 
ire reor in dream reports. For 
Rustat t nere was a debate on whether 
Femme > imagery ever appeared in 
a but it was shown that this 
cria Imagery did occur in case 
and S obtained by Titchener (107) 
fairy V ed and Hallam (115). A 
ges PY inire set of percen- 
of err the frequency of appearance 
is given B types of imagery in dreams 
They y Weed and Hallam (115). 
found that out of the 381 
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dreams reported by six subjects, 84 
per cent involved visual imagery, 67 
per cent auditory, 10 per cent dermal, 
6 per cent gustatory, and 6 per cent 
olfactory. 

The reported figures for the fre- 
quency of occurrence of sense modal- 
ities in dreams are somewhat difficult 
to compare because of different meth- 
ods of calculation. In some cases only 
the predominant imagery of each 
dream was tabulated. In other 
studies all types of imagery appearing 
in a dream were counted. Sometimes 
it was impossible to tell which of 
these two systems was used. In 
addition a few studies reported fre- 
quency figures for the various com- 
binations of imagery which appeared 
in dreams. Even though direct com- 
parisons cannot be made between 
many of the studies, the general find- 
ings, however, do appear consistent. 

Considerable variation among in- 
dividuals has been noted for the fre- 
quency of the various types of 
imagery appearing in dreams. This 
point was covered by Weed and 
Hallam (115), Monroe (82), Thomson 
(106), and later investigators. Also 
some variation has been noted in the 
frequency reports on various types of 
imagery given by the same individual 
from time to time. 

Visual imagery. Most visual 
dreams are experienced as being in 
black and white. This is an interest- 
ing deviation from the daytime 
visual experiences of most indivi- 
duals. Bentley (7) found that color 
in dreams appeared in only 20 per 
cent of the 54 dreams reported by 
five adult subjects. Among 277 col- 
lege men and women, Middleton (77) 
found that 60 per cent had experi- 
enced color in dreams. Among in- 
dividuals who do have color in their 
dreams, the frequency of such dreams 
is not high. Monroe (80) reported an 
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apparent increase in the frequency of 
colored dreams when his 14 subjects 
viewed geometric forms and simple 
objects cut from colored pieces of 
paper before going to sleep. Mor- 
phine has been reported by Jelliffe 
(55) to cause an increase in the num- 
ber of colored dreams. Finley (30) 
claimed that a pituitary hormone 
given to a patient increased the fre- 
quency of colored dreams. Lovett 
(68) found that psychiatric patients 
reported more color dreams than did 
his normal controls. Ellis (27) cites 
evidence presented by Wynaendts- 
Franklin that among 300 adults more 
women than men reported having 
dreamed in color. 

Auditory dreams. Manacéine (73), 
Calkins (13), and Bentley (7) stated 
that auditory dreams are primarily 
composed of verbal sounds and only 
infrequently were other auditory 
sounds such as bells, noises, etc. re- 
ported. Manacéine (73), however, 
stated that words, phrases, or sen- 
tences appeared in only 8.5 per cent 
of the dreams he studied. Most fre- 
quently the verbal sounds were words 
spoken by the dreamer, and only in- 
frequently by the other participants 
in the dream. Some discussion has 
been made of exclusively auditory 
dreams which are reported to occur 
among musicians. 

Gustatory. Several incidental re- 
ports appear on the effect of various 
gustatory stimuli upon dreams. For 
example, Monroe (81) had 22 fe 
students place a Clove on their 
tongues before going to sleep. In the 
series of dreams reported by them 
there appeared an increase in the fre- 
quency of gustatory elements along 
with an increase in olfactory ele- 
ments. 

Imagery of the blind. In 
mann (47) studied the 
of the blind, 


male 


1838 Heer- 
e dream imagery 
and his findings were 
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confirmed and extended by later in- 
vestigators such as Jastrow (94) 
Wheeler (117), Deutsch (24), ang 
Bolli (12). Jastrow's study in 18880 
200 blind males and females still re- 
mains the basic investigation of this 
subject. Findings are in pow 
that practically all the blind d 
dream, but possibly not quite so fre 
quently as normals do. The dreams 
of the congenitally blind were foun 
to be totally lacking Jn ks 
imagery, but they were highly fi d 
with auditory and motor imag 
Dreams of the blind also we 
tactual, gustatory, organic, and pes 
sense imagery in probably a hig 
frequency than found in nema 
a case cited by Wheeler (117) a € 
individual reported the same typ 46 
synesthetic sensations in dreams 
experienced in waking life. ing 

Jastrow (54) and others also ine 
vestigated dream imagery 1° ail 
dividuals who became blind at on 
ous periods after birth. They ae 
ported that individuals who Dem 
blind after the first five or six LE 
of life did maintain some vd, 
imagery in their dreams, alt iora” 
they showed a progressive deter e- 
tion or fading as the individua 
came older. A few individuals SP, 
by Jastrow reported visual ima8^ ce 
after 40 years of blindness. "m 
who became blind before the P ual 
five or six did not retain V 
imagery in their dreams. 

Imagery of deaf and blind. i 
(54), in collaboration with Ha enl 
ported on the dreams of 4 s fro™ 
who was both blind and dea id of 
birth. Her dreams were poet 
both visual and auditory ME the 
Tactual and motor imagery We 
Principal elements in her 

he people who entered her she 
"talked" with their fingers, anh het 
was observed to be “talking” W' 


died 


Ww 
stro” 
Jur: 


Wm 
SESE — REM 
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fingers during her sleep. The authors 


State, "In short, her dreams are ac- 
curately modeled upon experiences of 


her waking life, reproducing in detail 
all peculiarities of thought and action 
Which a phenomenal education im- 
pressed upon her mind." 
Cena of the crippled. Jastrow 
M reported on a few cases of 
ma in the dreams of the crip- 
LU „Those who lost an arm or leg 
netime after birth continued to 
Team of the use of the lost member. 
uen person, such a dream con- 
or over 15 years. He cites 
MR: as reporting a case of an 
. idual born with only stubs for 
85, and in his dreams he walked 


a : É a 
Bus on his knees just as he did in 
Ctual life, 


in 


SPEED or DREAMS 


eund people have speculated on 
n peed and length of dreams, but 
lu "i no conclusive evidence regard- 
writ € topic is at hand. The older 
Steer, contended that dreams were 
Si end fast, rarely lasting more 
well-k or 2 seconds. Maury’s (74) 
requ nown dream report has been 
ved i cited as evidence of the 
Ports of dreaming. Many case re- 
hates discussions of the speed of 
Ellis ur n been made since then. 
Studie ) reported the following early 
inser aes the speed of dreaming: 
(108) 28), Clavitre (16), Tobolowska 
(32) » Piéron (86), and Foucault 
imager n general, they reported that 
han y y in dreams was no more rapid 
lu pre imagery, though the il- 
dream of time is experienced by the 
Wood er in his recall and description. 
light aes (121) attempted to throw 
Speeq pes this topic by timing the 
clude enr: ra reveries and con- 
Teport hey could be as fast as those 

Sa for dream life. 
ers estimate the length of 
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dreams as much longer, ranging from 
1 to 10 minutes. Hacker (42), from 
self-observation during 450 nights, 
concluded that dreams last up to 10 
minutes. Max (75) found that action 
currents in the fingers of deaf subjects 
which were associated with dreaming 
lasted for as long as 2$ minutes. 

While hypnotic dreams have not 
been demonstrated to be the same as 
night dreams, several investigators 
believe there is enough similarity be- 
tween them to make comparisons. 
Klein (62) reported that hypnotic 
dreams lasted about 1 minute. 
Schroetter (96, 97) has hypnotized 
subjects to raise their hands at the 
beginning and at the end of induced 
hypnotic dreams. In this manner he 
found their dreams lasted from 1 
minute and 20 seconds to 4 minutes 
and 5 seconds. Using -the same 
method Sweetland and Quay (105) 
found the length of induced hypnotic 
dreams averaged about 10 to 20 sec- 
onds, the range being from 1 second 
to 5 minutes. Welch (116) demon- 
strated that hypnotic dreams could 
vary according to instructions. The 
length of a hypnotic dream appar- 
ently reflects the nature of instruc- 
tions given by the hypnotist and the 
degree of suggestibility of the subject. 
While these experiments may not 
give a valid measure of the length of 
dreaming, they may provide some 
clue to the speed of imagery. 


INCIDENCE AND FREQUENCY 
or DREAMING 


During night sleep. Several in- 
vestigators have attempted to deter- 
mine the frequency of dreams during 
various parts of the sleeping period. 
Calkins (13), DeSanctis (22), Bent- 
ley (7), and Berrien (8) awakened 
their subjects at various hours during 
the night and asked them if they were 
dreaming. The results of these 
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studies reveal that more dreams are 
recalled during the hours just before 
morning waking and fewest are re- 
ported during the middle portion of 
the night's sleep. There was no 
period during the night when dreams 
were never recalled. Berrien re- 
ported that sudden awakening of the 
sleeper resulted in the recall of a 
greater number of dreams than more 
gentle techniques, such as whispering 
to the subject. Calkins (13), Weed 
and Hallam (115), and DeSanctis 
(22) noted that the dreams that oc- 
curred nearer the morning were much 
more vivid than those occurring 
earlier in the night. 

Over a period of time. The question 
as to the percentage of individuals in 
a group who report dreaming from 
night to night has also been investi- 
gated. Kleitman, Mullin, Cooper- 
man, and Titelbaum (63) found that 
some of their subjects only rarely 
dreamed, others dreamed practically 
every night; but for the total group 
about 50 per cent dreamed each 
night. Andress (3) in his study of 49 
students for 29 consecutive nights 
found that each night about 44 per 
cent reported dreams, the persons 


dreaming differing from night to 
night. 


Age 


_ Frequently in the literature there 
1s mention of the belief that the fre- 
quency of dreaming varies with the 
age of the subjects, The data on this 
point are Very limited, but they do 


Scem to support a few generaliza- 
tions. 


Children, Since chi 
first few years of life cannot make 
verbal reports Tegarding dreams, 
there is no way as vet to investigate 
the occurrence or frequency of the 
phenomena, Investigators who have 
attempted to investigate dreams of 


Idren during the 
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children report that their studies are 
complicated by the fact that be 
young children often do not separa 
daytime fantasies from dreams, an 
that they distort dream reports by 
the incorporation of daytime be 
periences. Some workers find t e 
children are reluctant to report he 
dreams, and others report exactly t ii 
opposite. Investigators „have ea 
tained dream reports by direct ae 
tioning of children, from Gu x 
parents, and by indirect means 5 is 
asnoting dream material that emerg 
in play. js 
Gains have been made for d 
dence of dreaming in children of ies 
less than one year of age. Erie : 
(28) contended that he observe ht- 
pattern of behavior in an is its 
month-old infant and followe a 
continuation for thirteen iT 
Which age he was then able to €" am. 
report of an accompanying adent 
Several investigators are oii o 
that they have obtained evidenc - 
dream material from children 
tween the ages of two and an in- 
From reports now available cardi 
dicated that not all children dt in- 
and that there are considerable iry 
dividual differences in the ky re 
of dreaming. Blanchard (115 ret 
ported that 5 per cent of 230 chrd 
under 18 years of age seen at à ec 
guidance clinic could not x re 
dreaming; another 13 per CC. to 
called dreaming but were una en 
make any report on the natu a 
their dreams. Jersild, Markey, 00 
Jersild (56) studied dreams ne ail 
children from 5 to 12 years of ag tly 
found, as did Blanchard, that ae 
Over 5 per cent of them did not 0) in 
dreaming. Witty and Kopel a2 from 
terviewed 3,394 boys and girls and 
kindergarten to the eighth grade, ver 
of these 16 per cent reported © 
dreaming, 63 per cent sometimes 
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21 per cent often. Blanchard (11) 
found a statistically reliable differ- 
ence for more dreams recalled after 
Ka Six than before, but she believed 
n. difference resulted from the 
ras ability of older children to re- 
ile and to report dreams. Thus 
ey at hand so far indicates 
1 pa reli 5 to 15 per cent of 
dren cannot recall dreaming. 

oni Manacéine (73) and Heer- 
won (48) contended from their in- 
be Igations that young adults dream 

hs frequently than the aged. 
nee found that the greatest 
afes s of dreams occur between the 
port i and 25. Hamilton (45) 
an : for 100 males that erotic 
af ns increased rapidly in number 
e age 11 for males until about 80 
iia. reported such experiences 
"dea 20. For the 100 females in his 
tonsa did not show such a rela- 

av Ip. Kinsey, Pomeroy, and 
Seni (61) also found that approxi- 
males i 83 per cent of 5,300 adult 
expert included in their report had 
ined i sex dreams which ter- 
euer in nocturnal orgasm. The 
steadi P. of such dreams decreased 

ily in number after age 30. 


Intelligence 


M relationship of intelligence to 
Only wd of dreaming has received 
childr Ent attention. In a study of 
Breatest Despert (23) found the 
Ported i of dreams was re- 
LT ied those with the highest in- 
Y tho Ce quotient (IQ), the smallest 

chig S? With the lowest IQ. Not all 
"M with high IQ's, however, re- 
*rsilq a high frequency of dreams. 

tor, © % al. (86) reported contradic- 
their ndings in that the children in 
dream Study with IQ's over 120 
With 1o less frequently than those 
Ki mi s below 120. Blanchard (11), 
ins (60), and Selling (99) found 
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no relationship between intelligence 
and frequency of dreaming. 

Very few data bear upon intelli- 
gence and frequency of dreaming 
among adult populations. Manacéine 
(73) collected dream reports for five 
years from 37 persons of varying in- 
telligence. He concluded that the 
number of dreams is less in persons 
with low intellectual capacity than 
for those with greater endowment. 

The whole question of intelligence 
and frequency of dreaming has not 
been adequately studied. Future in- 
vestigators of this topic should give 
more attention to: (a) the problem 
of the validity and reliability of the 
intelligence measure used, (b) selec- 
tion and description of the population 
studied, and (c) obtaining more de- 
tailed information regarding the na- 
ture of dreams such as richness and 
variety of content. It appears to the 
reviewer that the dream life of in- 
dividuals should reflect the range, 
richness, and variety of mental ac- 
tivities which are associated with the 
higher levels of intellectual capacity. 


Sex Differences 

The question of sex differences in 
dreams has long been debated, but 
little systematic evidence has been 
collected on the topic. A survey of 
the studies on dreaming revealed 
that data were often reported with- 
out any mention of the sex of the sub- 
jects. In those few studies in which 
the results were analyzed according 
to sex, it was found that women re- 
ported a higher frequency of dream- 
ing than men. This sex difference 
was cited by Chrysanthis (18) in a 
report on 1,408 students from 12 to 
18 years of age, and by Middleton 
(77) for 277 college men and women. 
However, in another study on à 
similar population Middleton (76) 
found contradictory results. Jastrow 


438 GLENN V. 


(84) found that blind women dream 
more than blind men. Heerwagen 
(48) noted in his data that unmarried 
women reported a greater number of 
dreams than did married women. 

The evidence for sex differences in 
frequency of dreaming among chil- 
dren is contradictory. Foster and 
Anderson (31) found no reliable sex 
differences in their investigation of 
the number of unpleasant dreams of 
519 children. On the other hand, 
Witty and Kopel (120), in their re- 
port of 3,394 children, found that 
girls reported a slightly greater num- 
ber of dreams than did boys. Jersild 
et al. (56) found no sex differences in 
the number of pleasant or unpleasant 
dreams. 

Sex differences in the content of 
dreams have also been thesubject of a 
few investigations. Cason (14) and 
Schubert and Wagner (98) reported 
that girls dream more frequently of 
home, family, and friends than boys 
do. Boys had far more fear dreams 
than girls, according to Kimmins 
(60). Gahagan (37) reported that the 
only significant differences found be- 
tween the dreams of 228 university 
men and 331 university women were: 
(a) a greater Percentage of women 
had "physical examination dreams,” 
and (b) men had a greater Percentage 
of dreams of being nude. Middleton 
(76) also found men dream of being 


nude more often than women do. 
Husband 


) rsonal inter- 
His results indicated that 
much more 
tional than 


M frequently 
transferred their worries, love, and 


problems into their dreams than did 
the men. Women also dre. 


amed more 
about their "boy friends," 


while men 
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did not dream so often about uM 
"girl friends." Hall (44), in an E 
Systematic report on over 10, 

dreams, found that women dreame! 
twice as often about males as females 
whereas men dreamed equally a 
males and females. Middleton (7 
found that women discussed ud 
dreams with others twice as often 4 
did the men. Both Husband (52) es 
Middleton (76) found sex w——— 
in frequency and content of er 

dreams. 


CONTENT or DREAMS 
The content of dreams has act 
primary concern to many ans are 
tors but most of their repor he 
descriptive in nature. 


en of 


Among 
earlier studies on content of -—" 
many were concerned with T o 
types of content such as creat aot 
falling, levitation, _ premonit 
dreams of the dead, dreams ber. 
dreams, etc. Investigators T 0 
looked for and found example ar- 
dream content that illustrated qu 
ticular type. In their reports d any 
dreams they seldom provide r fre- 
Systematic data as to incidence 9 jven 
quency of such dreams in a fion- 
population, or presented any re d 
Ship evidence. In general mO 
such work is illustrative of the co? t 
that can be found in dreams, e 
provides little data on which sy® 
atic studies can be based. 
Practically all investigators 
phasize in one way or anot S 
Congruity and continuity hs 
daily experiences and fantasies e 
Subjects, and the content of tweed 
ported dreams. For example ce of 
and Hallam stated, “The existe” mu 
Some connection between the ig, the 
worldandthewaking world, thati®, e 
suggestion of the dream world by most 
actual experience, is traced in 1kin5 
of the dreams” (44, p. 409). Ca 


of 
t 
it 


em 
the 
wee! 
f the 
e 


a 


TEOLO T 


STUDIES OF DREAMING 


(13) traced 90 per cent of the content 
of 375 dreams of two adults to events 
in their waking life. She found that 
many more of the dreams were con- 
nected to the more unimportant re- 
cent events in their lives than to the 
oe ones. Andrews (4) simi- 
rg ound that nearly 90 per cent of 
of her dreams were clearly sug- 
sm by waking experiences. Mid- 
ebur (76) reported that in 51 per 
^. the dreams of 170 college stu- 
tes, S there were some elements 
ceable to the previous day's ex- 
Periences, k 
gee the investigators who have 
“he the. content of children's 
Eon a similar generalization 1s 
chus ed. Jersild el al. stated, “The 
Eo n of dreams is likely to reflect 
BL LUDUM, wish, fear, fancy, or 
mabe which occurs in the 
io d waking moments, and dreams 
in th ely to reflect unpleasant events 
eg child's experience somewhat 
56 requently than pleasant ones” 
ges 133). Witty and Kopel made 
ene ar statement based on their in- 
gation (120, p. 205). 
2 ne content of children’s dreams 
Vesti een classified by several in- 
ee Me and general agreement is 
differ, in the findings even though 
Ba e systems of classification 
ifed cum used. Blanchard (11) clas- 
blond he dreams of 230 children and 
win in order of frequency the fol- 
incide content: parents, animals, fear 
and d play activities, robbers, 
Sine ath. She found no relationship 
in dividn Content categories and the 
hon y IQ, mental age, oF 
(129) ological age, Witty and Kopel 
sild o; reported similar findings. Jer- 
ES tal, (56) classified the content of 
the 5 and “good” dreams. Among 
rmer were such content cate- 
as vicious animals, "bad" 
ı physical distress and injury, 


S 


Bories 
People 
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supernatural creatures, fires, storms, 
falling, being chased, etc. “Good” 
dreams included acquiring such things 
as toys, food, money, clothes, pets, 
and other content such as travel, 
play, visits with companions, etc. 
Despert (23), in a study of the dreams 
reported by 39 children who were 
clinical patients, classifed the con- 
tent of their dreams as follows: 75 
human beings, 55 animals, and 60 
inanimate objects. She found the 
better adjusted children in this group 
had more human content in their 
dreams than those who were less well 
adjusted. Kimmins (60) makes sev- 
eral comments on dream content and 
its relationship to age, health, etc. 
but gives no actual data. For ex- 
ample she states that children from 
poorer districts were found to dream 
more frequently about toys, food, 
clothes, etc. than did those from well- 
to-do districts. 

The content of nightmare dreams 
of children was studied by Cason (14). 
He reported the most frequent con- 
tents were: animals, death, murder, 
being chased, falling, accidents, and 
other unpleasant experiences. He 
found no relationship between con- 
tent and age, sex, and education. 
Wile (119) traced the content of 
dreams of 25 children who during 
their sleep yelled, cried, walked, etc., 
and found that the dreams connected 
with these disturbances were based 
upon actual experiences and not born 
of fantasy. Usually they were re- 
lated to recent events which involved 
physical injury or punishment, Or 
were related to. psychological trauma. 

Dreams of special groups. There 
has been a long-standing belief that 
special groups, such as criminals, 
psychopaths, prostitutes, the men- 
tally deficient, psychotics, etc., have 
characteristic patterns of content in 
their dreams. Most of the reports on 


440 GLENN V. 


these various groups, even when 
based on actual case studies, are so 
inadequately reported and unsys- 
tematic that little confidence can be 
placed in them. For example, De- 
Sanctis (20, 21) has made voluminous 
reports on the dreams of several 
special groups, but his work is cer- 
tainly not objective or systematic. 
His reported findings need to be 
checked by other investigators. 

The content of the dreams of 
criminals has received some brief at- 
tention. Selling (99) obtained by in- 
terview a report on the dreams of 200 
juvenile delinquents and 100 con- 
victs. He found that 80 per cent of 
the dreams referred to home and 
activities related to it. Hanks (46) 
secured a report on one dream from 
each of 50 convicts and found that 
returning home was the most fre- 
quent content topic. 

Stability of content, 
tempted to study the stability of 
dream content. ^ He classified the 
dreams reported in the diary of an 
adult male for a two-year period and 
then compared the dream categories 
for the first year against the second 
high degree of con- 


Hall (43) at- 


interpreted the finding as reflecting 
adult's personal. 


Erotic dreams. Erotic or sex dreams 
have been given frequent and lengthy 


descriptive consideration in the past, 
but very little 


Pproved nature of 
validity of the in- 
For example, 


the topic upon the 
dividual’s report. 
Foster and Anderson (31) and Des- 
pert (23) stated that the children in 
their respective studies did not report 
any erotic or sex dreams. This is not 
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surprising since they did not um 
about such dreams and depende 
solely upon the spontaneous reports 
of the children upon a socially dis- 
approved topic. The fact that cer- 
tain children do experience eron 
dreams was indicated by Blanchart 
(11), who found that 9 per cent of vis 
children in her group reported thei 
occurrence. A systematic study ° 
erotic dreams of children, however; 
has not yet been made. d 
In considering erotic dreams is 
adults an additional problem is ‘ly 
countered because reporters usua pi 
fail to distinguish between data ber 
ing upon erotic dreams and noctur! ny 
orgasm. Dreams which accompa in 
sexual orgasm are usually O a 
content, but may be compose sm 
tirely of other content. Also, pc ae 
may occur without the recall of p 
accompanying dream. Therefore he 
data for each phenomenon e n 
be considered as identical, as has rts. 
the assumption in some of the urs i 
Hamilton (45) explored eT 
dreams and sexual orgasm in à 
of 100 males and 100 females. red, 
data, while systematically gather 
Were presented in such a manne t 
Comparisons and interpre cult 
based on them are often very di ated 
to make. But his evidence oe 
that before age 20 about 75 per nich 
of the men had erotic dreams lr 
accompanied orgasm, while pt 
per cent of the women reporte ut 9 
experiences before age 20. Abo eam 
Per cent of the men reported d life- 
associated with orgasm during 4 the 
time, while only 33 per cent 0 
females made a similar reports eri- 
most cases women who did oa s0 
ence erotic dreams and orgasm €! 
only after first sexual intercoUrS? o 
Middleton (76) stated that Cs a5 
men in his study reported twic the 
Many erotic dreams as did 


STUDIES OF DREAMING 


women, Selling (99) found that 
, among 200 juvenile delinquents 33 
ES cent reported erotic dreams, and 
ae 100 adult convicts 85 per cent 
he a similar report. Usually erotic 
| beet were accompanied by noc- 
Se Rae in the adult group. 
(33) ced Schiele, Brozek, and Keys 
ee Fh also Miles (78) noted a re- 
lias or disappearance of sex 
ux 1$ among subjects undergoing 
Xperimental semistarvation and re- 
abilitation, 
tae (52), ina very carefully 
fie ed study, obtained data by 
eem of personal interview on the 
colle ya 25 college males and 25 
eee s emales. He included several 
Med a about erotic dreams. He 
fige that all the males had experi- 
the jen least one erotic dream within 
eiel year, and all but two of the 
es made a similar report. About 
t cent of the subjects reported 
major ccm which involved some 
Sex dr ype of sexual activity. The 
ime of the females were more 
B ed about a relationship with 
- eye friend, while those of the 
niger more often about casual 
oe The females reported 
efl. ae dreams when their love 
ae Bh at a height, but for males 
Males [s no such relationship. Fe- 
their EM more sex dreams when 
ser Closest friend or spouse was ab- 
RET this was not true for the 
relation oe of “unnatural” sex 
the 25 Pg was reported by 14 of 
Sexual emales and 18 of the 25 males. 
With. ere E in dreams were made 
a ee children, homosexual 
Study ~X mother, sister, etc. This 
lar, Poe how much socially 
Gee aonar can be obtained 
Confiden e personal interview when 
Searc. ce in the report and the re- 


h ha : 
Valea established by the 
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EXTERNAL STIMULATION 
AND DREAMS 


From ancient times individuals 
have reported the influence of ac- 
cidentally or intentionally introduced 
stimuli upon the course of dreams of 
the sleeper. Most individuals can re- 
call how some light, sound, odor, or 
presssure, etc. has influenced the 
nature of his dreams. The literature 
of the past centuries is replete with 
many interesting cases of the effects 
of external stimulation upon the 
course of dreaming. Frequently cited 
examples include dreams of freezing 
when blankets fall off during the 
night, dreams of fire when lightning 
falls upon the eyelids, dreams with 
olfactory components when the 
sleeper is in a smoke-filled room, etc. 

In the last century several at- 
tempts were made to determine the 
effect of experimentally introduced 
stimuli upon the course of dreams. 
Historically this was the first type of 
experimental work done on dreams. 
Apparently the first experiments of 
this nature were conducted by Maury 
(74) in 1861. During sleep he had an 
assistant tickle his face, pinch his 
neck, open perfume bottles near his 
nose, drop water on his forehead, etc. 
When awakened, he recorded the na- 
ture of his dreams. He found in many 
cases that his dreams showed the in- 
fluence of the introduced stimulus. 
Several investigators since then have 
performed similar experiments and 
have obtained like results. Early ex- 
perimenters who have been cited as 
studying the effect of external stimuli 
upon the course of dreams include 
Hildebrant (49), Ladd (64), Weed 
and Hallam (115), Claviére (16), 
Vaschide (110), DeSanctis (22), Vold 
(111, 112), Straeke (104), Stepanow 
(103), Poetzl (88), and Cubberly 
(17). A few examples from. these 
studies will suffice to show their gen- 


442 


eral nature. Vold (112) conducted a 
series of experiments involving im- 
mobilization of extremities by means 
of bandages, gloves, etc., and also a 
Series in which he moved the limbs 
and body position of the sleeper. He 
found that such techniques did have 
an influence upon the reported dream 
pattern. Stepanow (103) transmitted 
a variety of musical stimuli through 
a speaking tube which was connected 
with the sleeper's room. He made a 
report on the influence of the music 
on the nature of dreams. Cubberly 
(17) pasted small gummed labels, 
called “tensors,” on various parts of 
the body after the subject had gone 
to sleep. He found that in approxi- 
mately 95 per cent of the experi- 
stimulus had an 
effect upon the course of the dreams, 
Usually the stimulus became the core 
of the dream content. All these 
at external stimuli, 
if sufficiently intense, did have a 

i upon the course of 
dreams during normal sleep. 

A more controlled experiment was 
performed by Max (75), who studied 
action Currents in the peripheral 
musculature during sleep of deaf- 
mutes. He reported that the onset of 
dreams could be detected in most in- 
stances by the appearance of large 
action-current arm 


When awakened 


; usually reported they 
€ also induced 
Y by external 
accompanying 


1 The maximum 
action-current response connected 


with a dream lasted for 2$ minutes, 
Normal subjects studied in the same 
Way did not produce action currents 
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during dreaming similar to J 
found for the deaf-mutes. | 
À study of the influence of exte 

stimuli upon hypnotic dreams i. 
carried out by Klein (62). He us 
ten different stimuli such as peram 
asafetida, sounds from a tuning fo 
etc. to induce hypnotic dreams duit 
series of experiments with eight we 
subjects. He found that hypn ihe 
dreams could be induced by à 
various stimuli used, and X i | 
content of the dream reflecte ate 
type of stimulus employed. hie ti 
jects were able to recall faithfu "Som 
hypnotic dreams, and they hable 
sidered them as jdistingu a 
from night dreams. “Falling ox 
were induced by lowering e " the 
the body, or parts of it, W a in 4 
hypnotized subject was at res 

bed. 


ZAMS 
PERSONALITY AND DREAN has 
: . , chere 
Since ancient times the ide 


: : rov? 
existed the belief that dreams P in 


A n 
a basis for understanding A (34) 
terpreting personality. eei, f 


Presented the first major treat eat 
this topic and supported his many 
ing with case materials. Tanay prac 
Psychiatric and psychologica rovid? 
titioners claim that dreams P pette! 
useful data for reaching 2 dy 
understanding of personality 
namics and problems of patin ae 
should be pointed out that 7 abo 
their observations and opinions i pips 
dreams and personality relat mati 
have not been subjected to sy$ 
and quantitative investigato ei 
ever, many hypotheses have € me l 
Tom their observations; $C yeri” 
them have been subjected tO * gs 
able procedures and in some 
have yielded valuable data- drea? 
In survey, the studies on t 


* a 
e rather segmental investi£ 


0 
un 
and personality were usually fo jon? | 


| 
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and not too closely related to one 

, another. Therefore comparison be- 
tween findings from different studies 
cannot be easily made. 


Emotions and. Dreams 


The emotional tone of dreams has 
been a subject of much discussion 
and a few investigations. Appar- 
ently dreams do have a very close 
relationship to the emotional life of 
bx. dreamer. Weed and Hallam (115) 
PE that 92 per cent of the 381 
a of six subjects were con- 
idered by these subjects as having a 
a emotional tone. Other in- 
bine pee have secured reports 
af ich testify to the emotional nature 

most dreams, and in addition they 
E attempted to analyze this ele- 
cw: of dream phenomena. For ex- 
in ple, several investigators have 

quired regarding the pleasant-un- 
Pleasant tone of dreams. 
m leasant-unpleasant tone. Appar- 
md individuals seldom have diffi- 
s T in classifying the affective tone 
Ples ems as either pleasant or un- 
fon sant. Practically all investiga- 

S of this aspect of dreaming found 
S E unpleasant dreams outnumbered 
of e ones. The following studies 
Calls IS topic are representative: 
Mant (13) found 75 per cent of 375 
as ts S of two adults were classified 
(1 gj plenan Weed and Hallam 
do ee that 57 per cent of 381 
si died of six subjects were con- 
(7) E as unpleasant; and Bentley 
Pe es that 70 per cent of 54 
as of five adults were unpleasant. 
dreams (68) found that unpleasant 
Blinc were more frequent than 
group a ies in both a psychiatric 

án nd in a normal control group. 

en 8e individual differences have 

frequ noted in the reports onthe 

dr- ncy of pl t-unpleasant 
reams pleasant-unp 

* Some individuals report 
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that practically all their dreams are 
pleasant; others find most of theirs 
unpleasant. Apparently no sex differ- 
ences occur in the frequency of pleas- 
ant-unpleasant dreams according to 
the data collected by Gahagan (37) 
on 559 university students. 
Children’s dreams were also found 
to be more frequently unpleasant 
than pleasant in the reports made by 
Jersild et al. (56), Foster and Ander- 
son (31), Witty and Kopel (120), and 
Despert (23). The content of un- 
pleasant dreams appeared to corre- 
spond more closely to the children’s 
waking fears than to their actual 
daily experiences. Unpleasant dreams 
were found to have a greater tend- 
ency to recur than did other dreams. 
Jersild (56) and Witty and Kopel 
(120) did not find much change in the 
frequency of unpleasant dreams with 
increasing age. On the other hand, 
Foster and Anderson (31) found their 
frequency to decrease with age. 
These authors also reported that un- 
pleasant dreams appear to increase 
during periods of illness, overexcite- 
ment, fatigue, emotional upsets, and 
physiological disturbances. Despert 
(23) failed to discover any relation- 
ship between health and the fre- 
quency of unpleasant dreams. Foster 
and Anderson (31) noted that chil- 
dren who slept alone had fewer un- 
pleasant dreams, and in addition that 
the number of siblings in the family 
was not related to the frequency of 
unpleasant dreams. Jersild et al. (56) 
found that children with IQ's of over 
120 reported more unpleasant dreams 
than those with lower IQ's. 
Emotional perseveration. The con- 
tinuation of the emotional tone of 
dreams into waking hours has been 
considered by a few investigators. 
Jersild et al. (56) stated that almost 
one-half of the children in their study 
were so disturbed by unpleasant 
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dreams that they expressed a wish 
that they would never dream again. 
Pintner and Lev (87) found that two- 


about unpleasant night dreams, Mid- 
dleton (76) reported that 45 per cent 
of the 270 
pleasant dreams produced Prolonged 
moods in subsequent waking periods, 

Bagby (5) studied the effect of 


emotional experiences during waking ` 


hours upon dreaming. 
a few dreams reported by 
couple while 


jects to obtain emotional stability- 
unstability ratings, He found in this 
small group that the emotionally un- 
stable reported more dreams, [n 
1933 he conducted a similar study 
(9) in Which he administered the 


Psyc Oneurotic Scale to 


one. 
ratings and 


Support to 
e emotionally un- 
a greater number of 


the belief that th 


dreams. 


The frequency of dreaming among 
children classified as anxious and non- 
i was reported by Despert 
(23). From her study of 190 dreams 
obtained from 39 children ranging in 
age from two to five who were clinic 
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il- 
patients, she concluded that alla 
dren who had frequent dream pe 
among the more anxious -— 
Not all anxious children, f drean 
reported a high frequency o 


7 ms 
Psychiatric Groups and Drea 


been 
Countless contentions ps 
made that the dream life o cteristi¢ 
psychiatric groups has chara curre 
patterns. Among the seal life 0 
notions regarding the o a 
particular groups can be ees drea j 
beliefs as: psychopaths nev dreams 
hysterics have more Te seldom 
prostitutes and crimina age more 
dream, psychotics experie uite po” 
color in dreams, etc. It sq group 
sible that certain erp m dis" 
because of the nature b unique 
order, might have certai fife. 


| on ‘ H dream si 
Characteristics to their c is very lit 


the con" 


tentions. Fragmentary os 
been published regarding delinque? 
of the feebleminded ar m pop 
(20), epileptic (30), and o vei OF 
lations. The findings, how ; 
not ver convincing. ams 
bud: (68) studied the pen: 260 
293 psychiatric patients € differ 
normals for similarities eed diffe 
ences. He found no senina ream? 
ences in the sexual content : d The 
as reported by the two Lern grouP 
members of the p con 
were found to have more hum dents 
tent in their dreams, x greate! 
of fear and anxiety, an y 
difficulty in separating aee P^ of 
dream material than did pem 
the normal group. A study of " | 
of 12 schizophrenics was ma ane y 
Kant (57). He examined 200 py 
the patients and ont 
hizophrenic patie 
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peculiar to the schizophrenic dis- 
order. The psychiatric group did at- 
tribute more significance to their 
dreams than did the normal group. 
he more recent reports of Trapp 
(109) and Noble (85) in this area are 
Consistent with those previously cited. 
Alexander and Wilson (1) made an 
attempt to relate categories of dream 
content with the medical diagnosis of 
pve oeemagie patients. The dreams 
EG patients were classified into 
"» „categories as “inhibited recep- 
a Satisfied receptive," etc. A 
d Y was then made of the frequency 
each dream category reported by 
Patients with peptic ulcer, chronic 
um ch constipation, etc. In gen- 
" » findings were in agreement with 
Trent psychoanalytic theories of 
Psychosomatic disorders. 


Tr ; ; 
Qumatic Experiences and Dreams 


d cases are cited in the litera- 
ex to show the effect of traumatic 
nee upon dreaming. Case 
ee given by Anderson (2), Bagby 
“ied and Gahagan (37) are illustra- 
hus. The traumatic experiences of 
life and their relationship to dream 
ieee discussed. by Grinker and 
Se gel (40), Kardiner (58), and 
Veral others. 
rn ied studies of traumatic ex- 
€nces and possible relationships 
(119 reaming are very few. Wile 
wh ) selected a group of children 
» 9 were experiencing violent dreams 
nd then searched for traumatic ex- 
Petiences in daily life which might 
*Xplain the disturbing dream life. In 
his Study he selected 13 girls and 12 
Oys who cried, yelled, and fought 
during their sleep. He found that the 
Violent dreams of these children ap- 
Peared to be related to their actual 
Xberiences. In about 20 per cent of 
the cases the dreams were related to 
ysical injury °F punishment, while 
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80 per cent were centered around 
traumatic psychological experiences. 


Visual Perception and Dreams 


A few attempts have been made to 
study the effect of the presentation 
of types of visual stimuli during wak- 
ing periods upon subsequent dream 
material. Malamud and Linder (72) 
cite such an experiment conducted by 
Poetzl (88) in 1918. He had pictures 
presented tachistoscopically for 0.1 
second to normal subjects and then 
asked them to report what they saw. 
Then they were told to make a record 
of any dream they had about the pic- 
tures. The subjects brought out 
more details of the pictures in the 
dream reports than were mentioned 
after viewing the pictures. He ex- 
plained the difference in immediate 
recall and in dreams as a function of 
personality dynamics. 

Vold (111) gazed at small plastic 
objects or figures before going to 
sleep and then studied his dreams in 
order to detect what influence they 
had upon their course and content 
He reported that very seldom did the 
form, size, or color of the object re- 
main unchanged, but that the object 
often appeared in some alternative or 
distorted manner. 

Malamud and Linder (72) com- 
pared the recall of visual materials 
immediately after presentation with 
the dream reports of the same stimu- 
lus. They presented a series of pic- 
tures, one at a time, for 30 seconds to 
27 male and 20 female psychiatric 
patients. After each presentation of 
a picture a five-minute period of con- 
versation intervened. The subject 
was then asked for a complete de- 
scription of the picture. The patient 
was then told to dream of the picture 
and, if he did, to write a report of it. 
The investigators found that some 
content which did not appear in the 
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immediate recall after presentation 
did appear in subsequent dream re- 
ports. They contended that the de- 
tails recalled or omitted were related 
to the individual's early personality 
development and the current psy- 
chiatric disorder. 

Sarason (92) compared the The- 
matic Apperception Test stories ob- 
tained from 25 mentally defective 
females with dreams reported by 
each individual. He reported that a 
similarity was found between the two 
sets of data. He pointed out that not 
in every case were all the major 
themas in the thematic materials 
found also in the dreams, but that in 
no case were data from the two sources 
at complete variance. Griffiths (39) 
found a striking similarity between 
usual dream images of subjects and 
responses obtained from inkblot reac- 
tions. 


Eco INVOLVEMENT AND Dreams 


Sweetland and Quay (105) in- 
vestigated the influence of “concep- 
tual” stimuli upon the nature of 
hypnotic dreams. They prepared a 
list of 40 ego-involving and 10 neu- 
tral statements. These were pre- 
sented, one at a time, to hypnotized 
subjects with the instructions 
dream" to each one. 
subjects they found 
time and duration of dreams had no 
relationship to the ego-involving 
stimuli. The data did show, however, 
that each subject had his own char- 
acteristic speed and duration of 
dreams. Recall of dream material 
was found to be a function of re- 
cency, and to be independent of the 
nature of the stimulus, 

Symbolization. Freudian theory 
(34) gives considerable attention to 
the symbolization which occurs in 
dreams and the interpretation of 
such materials. A few investigations 
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of symbolization in hypnotic dreams 
have been conducted, and the results 
may throw some light on symboliza- 
tion which occurs in night drea 
Schroetter (96), as early as 1911, 
studied the effect of direct and n 
direct representation of suggestion 
upon the nature of hypnotic -— 
He prepared a series of statem 
which suggested wish Bulle 
clang associations, abnormally $m 
dimensions of dream figures, idi 
various types of sexual activity 
These statements were read one 4 E 
time to each hypnotized p 
After each presentation the su nie 
was instructed “to dream” -— 
À report is given of the dream wi 
rial obtained from such exper 
The investigator points out M. 
bolic representations in the were 
productions. Negative results are 
probably encountered but Y ae 
not reported. Roffenstein (9 ) god 
ducted a very similar inne - 
He instructed a 28-year-old, “ically 
cated female to dream symbo cio 
while under hypnosis of !¢ and 
homosexual intercourse, raP® he 
intercourse with her father. orted: 
dream material obtained is reP gy? 
The investigator points out and 
bolization in the dream contem 
discusses its symbolic significan? in- 
Symbolization or alteration 0t” ad 
ulus material in hypnotic drea!" just 
its relationship to emotiona rted 
ment of the dreamer were rep ney 
by Sweetland and Quay (105): ith ? 
Presented 16 college students ents 9? 
Series of ego-involving state?" spe 
topics for hypnotic dreams , into 
resulting dreams were classi jes 
symbolic and nonsymbolic cate s ee 
The best adjusted subjects: "rest! 
dicated by two psychologic? m oli 
had the greatest number of 9X nsbif 
drea. i relatio" ind 
ms. Only a slight rears gn 
appeared between intelligenc 
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frequency of symbolization. 
Nachmansohn (84) attempted to 
Study dream symbolization, dream 
censorship, and dreams as a protec- 
tor of sleep by use of the posthyp- 
notic suggestion “to dream" during 
regular night sleep. He prepared a 
Series of statements which served as 
Stimuli for induced hypnotic dreams. 
After reading a statement to the hyp- 
notized subject he instructed him ''to 
dream" in a symbolic manner to the 
stimulus, Censorship in dreams was 
Similarly investigated. Also he at- 
tempted to show how dreams act as a 
Protector of sleep by a demonstration 
using the posthypnotic suggestion 
to dream” during night sleep. He 
reports on a subject who had been 
awakening each night from a recur- 
rent headache. He gave the subject a 
Posthypnotic suggestion “to dream” 
at night of the headache. He claimed 
at as long as the posthypnotic sug- 
8estion was used, the patient did not 
awaken at night. 
: Farber and Fisher (29) studied 
eupbolization occurring in hypnoti- 
Fa ly induced dreams by using both 
exual and nonsexual suggestions for 
is stimuli. They pointed out the 
As range that occurred in the na- 
inr of the symbolization. They 
se against a too narrow inter- 
€tation of the process. 


PHYSIOLOGY AND DREAMS 


a, Physiological studies bearing on 
cussion E can be separated for dis- 
i: fus purposes into two groups. In 
Vesti rst group are placed those in- 
ing 8ations which report data bear- 
ty oon some physiological activi- 
i at occurs while dreaming is 
Su Considered under this 
tain DE are such phenomena as 
Vanic Potentials, action currents, gal- 
Sure Skin responses, blood pres- 
'&tc. The second group includes 
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studies which report that certain 
physiological conditions have an in- 
fluence upon the nature and content 
of dreams. j 


Physiological Activity during Dream- 
ing 

One major problem encountered 
in physiological studies is establishing 
the fact that the sleeper is or is not 
dreaming. Investigators have had to 
rely upon awakening subjects at 
times when selected physiological 
data appeared and asking the subject 
if he was dreaming. Using this 
method a few studies have been 
made which provide some data bear- 
ing upon physiological activity dur- 
ing dreaming. 

Brain potentials. Loomis, Harvey, 
and Hobart (65, 66, 67) and Davis, 
Davis, Loomis, Harvey and Hobart 
(19) obtained records of brain poten- 
tials during sleep. These were ana- 
lyzed according to reports of the sub- 
ject as to whether or not dreaming 
had occurred prior to awakening. 
Loomis et al. reported: “We are now 


‘inclined to believe dreams are not 


likely to occur with any unusual pat- 
tern of electrical potentials but with 
a state of sleep” (66, p. 142). Davis 
et al. make a similar report: “We have 
no evidence relating dreams to specific 
changes in the record” (19, p. 33). 
They reported that dreaming does 
occur in both the B state of electro- 
encephalogram (EEG) recordings 
(low voltage, and alpha rhythm is 
lost) and C state (spindles: short 
groups of 14-per-second waves ap- 
pear and also random "delta" waves 
0.2 second or more in length). Con- 
cerning the C and D states they have 
no report. 

Blake and Gerard (10) found the 
presence of delta waves to be related 
either to dreamless sleep or to the 
inability to recall having dreamed. 
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For one subject it was found in nine- 
tenths of the trials that if alpha waves 
were missing for nine seconds and no 
delta waves were present, the subject 
could remember a dream when 
awakened. Sirna (100) made EEG 
recordings of hypnotically induced 
dreams and found that the physio- 
logical changes during hypnotic 
dreams show no positive correlations 
with physiological changes to be 
seen in the normal sleeping dream. 
Muscular action. currents. As in- 
dicated previously, Max (75) found 
an interesting relationship between 
action-current records taken from 
the peripheral musculature of sleep- 
ing deaf subjects and the reports, 
gathered on awaking, of the presence 
or absence of dreams. The onset of 
dreams could be detected in most in- 
stances by the appearance of large 
action-current responses in the arm 
and finger muscles, Such currents 
were usually unaccompanied by overt 
muscular movements, Also, 
author investigated hypnotic dreams 
which were induced by sensory 
stimulation, The same type of ac- 
companying action 
noted as appeared 
dreams, i 


Galvanic skin responses. No studies 
of galvanic skin responses during 
night dreaming were found. Ikin, 
Pear, and Thouless (53) investigated 
galvanic responses made by w. 
subjects when asked to free 
to materials drawn from their own 
dreams. The data showed that 
memories of emotional dream mate- 
rials did cause noticeable GSR’s. In 
one case recall of a dream which oc- 
curred over 15 years before produced 
a definite response. 

Circulatory activity, MacWilliam 
(71) studied blood pressure and heart 


aking 
-associate 
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action in sleep and dreaming. He 
found that the systolic blood pres- 
sure could rise during a dream € 
130to over 200 mm. He further state 
that while the most striking cardio- 
vascular effects are found in dreams 
with strong emotional content, viv! 
dreams of active movement rh 
as cycling) may be associated w! 
a pronounced rise in blood pre ot) 
Respiratory activity. Rowland be 
obtained  pneumographic ligas 
while subjects under hypnosis W ó 
instructed to dream of a sene a 
emotional rated words. Each, ges 
had previously been rated by Pain 
as to the degree of emotional he 
it usually carried. The gos ins 
graphic records showed that t thing 
crease in irregularity of brea the 
was roughly proportional to 
scaled value of each word. lation- 
Gastric contractions. The e = [o 
ship between hunger contractio ming 
the stomach and reports on d in 
have shown a positive oe an 
the reports made by Wada Creer? 
Scantlebury, Frick, and Pat ats in 
(93, 94). The stomach movemen f 
these studies were studied by "imes 
a gastric balloon. At certain and 
during hunger contractions ened 
quiescence, subjects were ai : 
and asked if they were dreni d 
The evidence showed that drea" ctive 
cur only in the period of drea? 
hunger contractions, No resco 
were found during the pst also 
period. Scantlebury et al. de nott 
investigated the effects of by hat 
cally induced dreams and foun rea 
when food was a part of the guent? 
content it had an inhibitory i? Glade 
upon stomach movements. y that 
(70) provided evidence to sho" fê 
dreaming occurred at the en mem 
series of twitches in peripheral "icd 
bers of the body which accomP 
the evacuation of the stomach- 
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Physiological: Conditions Influencing 
; Dreaming 


Several writers contend that cer- 
tain physiological tensions, disequi- 
libria, or dysfunctioning influence the 
Nature and content of dreams. 
Claims are made that such conditions 
as hunger, thirst, fatigue, sexual de- 
Pevetion, bladder and bowel disten- 
has. respiratory and circulatory ir- 
egularities, organic diseases, etc. 
ite alterations or special charac- 

ics in dream patterns. Other 
"m falling into this topic are the 
ie S of drugs, hormones, narcotics, 

» upon dreaming. The amount 
i varo. ud supporting many of 
im. eliefs is meager or totally lack- 
ter and dreams. The belief 
increta or periods of starvation 
team, et i frequency and content of 
is fre s pertaining to food and eating 
ort Lee met. There issome sup- 
an A ne belief from a few studies. 
Meus anthropologists have reported 
Sked ee of tribes who are ex- 
Such ti requently to hunger have at 
ber idee an unusually large num- 
ieee about food gathering, 

Saal, ion, and eating. An example 
(81) <> 2 report is made by Holmberg 


ti his study of the Siriono In- 


(g) edict, Miles, Roth, and Smith 
the x Sorokin (102) investigated 
eported of hungry persons and 
Cen tired that they are primarily 
OWeve around food and eating. 
Metho £, in both of these studies the 
dre n Sof investigating frequency of 
little mg were so questionable that 
thei confidence can be placed in 

reports, 
lue, e ^ dictory reports on the in- 
{pon e hunger and starvation 
hiver ie patterns are found in the 
Y of Minnesota starvation 
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experiment carried out by Keys, 
Brozek, Henschel, and Mickelson 
(59). In this more carefully con- 
ducted study a report was obtained 
periodically from 36 men who were 
undergoing a starvation experiment. 
This study extended over a period of 
20 weeks. The investigators found 
that dreams of food were rare, and 
no marked tendency was noted for 
them to increase during the period of 
starvation or during the period of 
rehabilitation which followed. 

As reported earlier, Miles (78) and 
Franklin ef al. (33) reported that sex 
dreams were greatly attenuated or 
entirely eliminated when subjects 
were undergoing reduction in normal 
diet or under semistarvation experi- 
ments. 

Anoxia. Lovett (68) cites a study 
by Monge (79), who reported an in- 
crease of disturbing dreams when 
dwellers of high altitudes suffer from 
chronic mountain sickness. McFar- 
land (69) reported on dreaming 
among members of an expedition 
going from sea level to high altitudes 
in the Andes. The generalizations 
made from their reports were that 
while ascending, dreams increased in 
frequency, were unusually fantastic 
and illusory, and a shift in content 
was noted from sex and home to 
worries about health. But at eleva- 
tions of over 17,000 feet dreams 
practically never occurred, even with 
nocturnal emissions. The conclu- 
sions drawn were that the general 
physiological state appeared to be 
equally as important as inner con- 
flicts or motives in determining the 
nature of dreams. Lovett (68) found 
no significant relationships when he 
correlated the arterial oxygen satura- 
tion expressed in " reduction-time" 
seconds and the frequency of night- 
mares, color in dreams, and recall of 


dreams. 
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Hormones. Finley (30) reported a 
case in which endocrine therapy had 
a marked influence on dreaming. 
When the subject was being given one 
grain of the extract of whole pituitary 
gland daily, there was a large in- 
crease in the frequency of her dreams. 
In addition the dreams were much 
more vivid, pleasant, full of action, 
and included many colored ones. 
Increase in ability to recall dreams 
under these conditions was also 
noted. When ` the patient was 
changed to suprarenal gland therapy 
fewer dreams were reported, and 
most of them were unpleasant. There 
was no color in the dreams and recall 
was difficult. Under this hormone 
she would awaken at night from start- 
ling dreams and would exhibit con- 
siderable emotional disturbance. At 
the termination of therapy she re. 
turned to her 
The patient reported an increase in 
the number 


menstrual lm 
while such dreams 


Sensory disturbance, 
Pótzl (50) reported on the 
two subjects who had ce 
labyrinthine disturbances, 
usually large number of their 
were of falling and flying. 
baum (41) and Eisinger and Schilder 
(26) cited cases in Which a tu 
organic involvement of the a 
nerve produced a high incid 
auditory dreams. 

Enuresis. Investigators (83) who 
have studied the dreams of enuretic 
children have reported that these 
children often experience vivid and 
realistic "toilet dreams" just before 


Hoff and 
dreams of 


mor or 
uditory 
ence of 
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or during the act of urination. The 
reporters have failed, however, 4 
show any difference in such dream 
of enuretics and normal children 
Many children and adults also E 
perience ‘toilet dreams," but 
awaken before urination. "a 
Narcotics and drugs. Many wri 4 
have discussed the production d 
hallucinatory imagery by. m. 
drugs, anesthetics, narcotics, 
other pharmaceutical agents. 
of this material, however, ma ig 
mention of their influence upon 3) T 
dreams. Onestudy by Jelliffe Gut 
ported the increase of color in A 
dreams when the subjects were “of 
the influence of morphine. Anit 
author mentioned that drug a treat 
when undergoing withdrawa p 
ment, dream frequently of t 7 
narcotics, The question of the upo’ 
ence of drugs and ag not 
night dreaming, however, r : 
been systematically investiga 


zARCH 
EVALUATION OF RESEAR 


i 

rc 

esea 
There are only a few T e 


articles on dreaming which 
been so designed and reporte jished 
they can be repeated and pu 
findings thereby checked. give 
Studies on this topic need a 
greater consideration to um ity if 
research criterion of repeata ^i 
Systematic knowledge of dr jet of 
to be extended. In the past 3 b 
the studies on dreaming hav a 
limited to case reports and bi 
tions. While these have some "sd 
in themselves, they shou citati 
eventually to more d goal 
types of investigations. T y 08 
however, has not been served n 
of the past studies. 

ice noticeable weg e che 
many of the past investigation? rof 
quality of scientific reporting- is 24 
only findings or generalizatio 


kes n? | 


^ 
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reported even though they are based 
on a respectable body of data. Unless 
essential basic data are presented, 
future research workers will be un- 
able to verify and extend past re- 
Sults. Presenting basic data also makes 
It possible for future researchers 
to separate actual findings from in- 
terpretations. Too frequently a re- 
Viewer of the studies on dreaming 
Simply cannot tell whether state- 
ments made by an investigator are 
ased on fact or are a product of his 
Speculations. 

Investigations of dreaming are 
Farticularly weak when it comes to 
aaeribing the nature of the popula- 
E on which they are based. Many 

Vestigators mention only the num- 

€r of subjects involved in a study 
and seldom add any information 
about sex, age, level of intelligence, 
EU economic status, education, 
em Yet the literature is full of specu- 
"ung as to the influence of such 
Evae upon the nature and con- 
ie of dreams. Many of the studies 
p been based upon a very limited 
= Select group of subjects. Findings 
ee from such studies should be 
se Sidered as tentative or explora- 
de d Too often they are treated as 
Pise or used as the basis for 
Re. izations which are not justi- 


tij other weakness is noted in the 
Com e to employ control groups when 
hee statements are made 
n th ws or more selected groups. 
^ de iterature claims are frequently 
the f that particular groups such as 
als cebleminded, prostitutes, crimi- 
cl ara EY Chotics, the aged, etc. have 
Ra Cteristic dreams. Seldom do 
tive — provide any compara- 
heref ata from a control group. 
ee. claimed characteristics of 
lisheg are not adequately estab- 
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More precise definitions are needed 
in selecting and classifying various 
aspects or characteristics of dreams. 
Some of the contradictory findings 
appear to be artifacts of the classifica- 
tory treatment of data rather than 
actual characteristics of dreams. For 
example, contradictory evidence was 
found regarding “recurrent dreams.” 
Yet in the studies no definition of the 
category was given. Other concepts 
needing definitions so that results 
can be checked would include such 
terms as symbolization, censorship, 
projection, categories for classifying 
dreams, etc. 

A survey of past studies on dream- 
ing probably gives one of the best 
examples in the field of psychology 
for the need of statistical controls 
and treatment of data. Many of the 
past workers failed to use the statis- 
tical procedures and checks available 
to them. Present day investigators 
of dreaming have many more and 
better statistical tools to apply to 
research on this topic. Statistical 
tests of validity, reliability, signifi- 
cance of differences, population sam- 
pling, etc. must be employed when 
applicable or the research involved 
is subject to sharp criticism. 

A large portion of the data on 
dreaming is based on individual 
interviewing. Such a procedure has 
inherent and potential weaknesses, 
but like any method there are de- 
grees of control which can be exer- 
cised over many of these factors. The 
researcher should be aware of possible 
distortion or bias that might appear 
in data collected by personal inter- 
view. At the same time it should be 
recognized that the interview method 
has contributed much valuable data 
and insight into the phenomenon of 
dreaming. am. 

The subject of dreaming is con- 
sidered relevant to the dynamics of 


452 


behavior by many practicing psy- 
chiatrists and psychologists. Even 
academic psychologists who are inter- 
ested in thought and imagery proc- 
esses find that dreaming is a phe- 
nomenon of importance to them. 
The psychologist with his research 
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orientation and research ang 
could undoubtedly help advance E 
knowledge of dreaming from E 
present speculative and descrip 
stage and give it a more exp 
mental and quantitative basis. 
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ASSESSING SIMILARITY BETWEEN PROFILES! 
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A great many current investiga- 
tions, particularly in clinical and 
social psychology, deal with similar- 
ity between profiles of test scores. 
Such studies vary widely with regard 
to the problems posed and the specific 
variables used, but they have in com- 
mon an attempt to deal with several 
scores or traits simultaneously. Some 
investigators attempt to identify 
"types" of people who have similar 
configurations of scores. Much of 
so-called inverse factor analysis has 
this aim. Other studies attempt to 
differentiate clinical or occupational 
groups by means of patterns of test 
Scores (e.g., 1, 28). In another type 
of problem, two or more profiles for 
the same person are compared. The 
person is assessed more than once on 
the same set of variables, and the 
consistency of the Profiles is meas- 
ured. This is one method used to 


At present many techniques are 
available to the investigator who is 
concerned with assessing the degree 
of profile similarity. The method 
most widely known among psycho]. 
ogists is that of correlating one profile 
with another, generally termed a 
correlation. Burt (3) and Stephenson 
(32) have been chiefly responsible 
for developing this approach 2 Special 
indices have also been Proposed, such 
as the coefficients of pattern similar- 
ity of Cattell and those of du Mas. 
A distance measure has been de- 
scribed recently by Osgood and Suci 
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| 
(26) and by the present — um 
A very valuable summary © de ol 
tical literature bearing on the hei A 
profiles or patterns to classify edi 
viduals into relatively homo e 
groups has been prepared by whi 
(22). Other recent zevien. m af 
deal in part with this prob Tyler 
Gaier and Lee’s (20) and 
o 
g” various available methods y 
measuring profile similarity rope! 
somewhat different results. ecilit 
choice of a measure for B de ol 
investigation requires know PE ad 
the assumptions, limitatio! sever! 
information utilized in à sim 
methods of measuring pro methot 
larity. It appears that the limil* 
most often used have meen l 
tions. Much superior methoc " 
Proposed. examin? 
We intend in this paper to of com” 
in a general way the problem clari 
paring sets of scores ane < d 
the mathematical logic 


can 


t 


c 
Conto, 
! The study was supported unde aval Te 
N60ri-07135 between the Office Tinos: the 
search and the University owe 
first version of this paper was atio" rca 
idwestern Psychological As "t Vt 
April 27, 1952, and a more detai s issue’ 
report on the material (11) W? 
April, 1952, 5 
* Stephenson's current work correlation 
nique (33) departs from the i not die^ ch 
methods reviewed here. We sha wa ou 
here the logic of his basically n° an 
using analysis of variance. ci (20), de’ 
* The work of Osgood and Su e! 
Our own work, was in large m ur SCP eco 
Pendent. While working on 4 ideas ing 
Problems, however, we exchange e ver’ 
sionally, and found our interests ^ theif jis- 
on the D measure. We apprecia nave 
Operation and that of others who 
cussed our problem with us. 
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therein. This permits us to consider 
the various formulas which have been 
advanced in the past, and to draw 
attention to those approaches which 
Seem to have greatest merit. 

This paper is primarily concerned 
With descriptive indices applicable 
to the investigation of questions 
Such as the following: 

1. How similar are Persons 1 and 2? 

2. How similar is Person 1 to Group Y? 

3. How homogeneous are the members of 

Group Y? 

4. How similar is Group Y to Group Z? 

5. How much more homogeneous is Group 
Y than Group Z? Than the combined 
sample? 

Comparable questions may be asked 
studies concerned with two or 
More profiles for the same person. 
Vhile it is necessary to describe 
the degree of similarity between score 
Sets in many of the investigations 
js being pursued, it is often equally 
Si wes importar to test hypotheses 
Pap as “Group Y and Group Z 
Hon be regarded as samples from the 
ies population" or "Individual 1 is 

Ore likely to be a member of Group 

than of Group Z." Such problems 
muy erential statistics relevant to 
di tivariate analysis have been thor- 

&hly studied by Fisher, Hotelling, 
Sip Calcutta school, and several 
ote cance tests are available for 
We os distributed variables (29). 
Prob] all not discuss the inferential 

Rae being concerned solely with 
B iptive formulas for reporting 
Sree of similarity, 


GENERAL METHODOLOGICAL 
DIFFICULTIES 


th While the procedures permitted to 

nvestigator of profile similarity 
bitfa Sd, they involve numerous 
$. We shall discuss some of 
difficulties as a preliminary to 
etg analysis of profile comparison 


ese 
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Similarity as a general quality. 
Thinking of persons as "similar" or 
“dissimilar” is a common oversimpli- 
fication. This attractive notion, 
however, does violence to a funda- 
mental principle. If behavior is de- 
scribed in terms of independent di- 
mensions, then persons who are similar 
in one dimension may be no more 
similar in some second dimension 
than persons who are dissimilar in the 
first dimension. In other words, simi- 
larity is not a general quality. It is 
possible to discuss similarity only with 
respect to specified dimensions (or 
complex characteristics). This means 
that the investigator who finds that 
people are similar in some set of scores 
cannot assume that they are similar 
in general. He could begin to discuss 
general similarity only if his original 
measurement covered all or a large 
proportion of the significant dimen- 
sions of personality. Thus any prob- 
lem inquiring whether similar people 
perform differently from dissimilar 
people must be stated in terms of the 
question “Similar in what?" It is 
most unlikely that similarity in every 
quality has the same effect. 

Reduction of the configuration by 
similarity indices. Many investiga- 
tors are attracted to profile similarity 
studies because they believe that in 
this way they can take into account 
the entire configuration of scores. 
However, when we try to treat a set 
of scores by any of the mathematical 
methods now being used, we no long- 
er study the entire configuration. 
Instead, by reducing the configura- 
tion or the relationship between two 
configurations to a single index, we 
discard much of the information in 
the score set. 

We may illustrate this by referring 
to Gage's study of insight (19). He 
asked a teacher to predict the re- 
sponses of a pupil. He scored the 
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predictions using the responses ac- 
tually given by the pupil as a key, 
thus estimating the accuracy of the 
teacher's perception. It is obvious, 
however, that a more refined ques- 
tion could be asked regarding the 
teacher's ability to perceive separate 
aspects of the pupil. In using a total 
index, Gage was forced to combine 
these many separate aspects of in- 
sight into an over-all score. It is im- 
portant that the investigator recog- 
nize the limitations of so-called global 
approaches even though they may be 
the best for him to use in initial ex- 
ploration of a particular area. 
Absolute interpretation of index. 
Another type of difficulty which fre- 
quently complicates interpretation of 
Profile similarity studies is the failure 
to recognize that the magnitude of 
the similarity index has no meaning 
in itself. In conventional psycho. 
metrics, we would not give serious 
attention to the absolute value of a 
test score. When we compare a per- 
Son to a key, the number of items on 
which he and the key agree is a form 


of correlation. We are aware that 
we should not inter. i 


Persons, and other 


; entail Precisely 
the same problem. Too often, ac- 


customed to interpreting correlations 
as absolute numbers, investigators 
interpret Similarity indices without 
recognizing that they also depend 
upon the difficulty or popularity of 
the items or tests, 

One often cited study by Fosberg 
shows the fallacy of this type of inter- 
pretation (18). Fosberg hoped to 
demonstrate that the Rorschach test 
is proof against faking. He therefore 
asked individuals to take the test in 
the normal manner, and then to take 
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it attempting to make the best b. 
sible impression. He correlated ie 
two psychograms for a given . 
vidual and interpreted the resu die 
high correlations as showing e 
Rorschach was proof against fa n 
Now it is true that the prychopu 
under "fake good” conditions ee 
be predicted from that under p^" 
conditions. But the "fake go! - 
psychogram could have been b. 
dicted quite well from the pere 
gram of some other person chos ne 
random. Between any two Rors¢ E 
records taken at random, oe be 
tend to be a high correlation 35) wil 
Cause certain scores (e.g. D, scores 
usually be large, and other sal 
(e.g., m, cF) will usually be e ate 

It is evident that any eer i 
the similarity of particular a the 
must be evaluated relative 


x 
inde 
h " 


RR ave. fn» 
acteristics most humans vow 
example, Gage (19) consi arke 
. MEN d by a m nd 
Sight to be indicate ‘ction 97. 
similarity between predic bo 


h 
actual response. He found i yee" 
large part of the correlation aa re 
Predicted response and ac the 
Sponse was accounted for re" 
teacher’s ability to predict he? 
Sponses of pupils in general: |. the 


the teacher was asked to po cor, 
average response of pupils, onses | 
relation with the actual e Ü 
an individual pupil was He er P 
as high as when the tea ptici 
tempted to predict that P 


Fia ils 

Pupil's response. e um t 
Noncomparability of Eu s0 

Combining many traits into 27? 5o 
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other methods presently used, in- 
volves assumptions regarding the 
Scale of measurement which usually 
cannot be defended (7, 8). If, for 
example, one score measures intelli- 
gence and a second one reflects anxie- 
ty level, any single index based on 
this profile involves an assumption 
that one unit of intelligence is equiva- 
lent to some number of units on the 
anxiety scale, Such an assumption is 
perhaps necessary if it permits investi- 
Bations which would otherwise be 
Impossible. It may also be possible 
to justify the units assigned to the 
respective scales by a mathematical 
treatment which selects the weights 
to maximize some prediction. This 
1S an empirical solution, however, and 
does not contribute directly to de- 
Velopment of theory. 


A GENERALIZED CONCEPT OF 
PATTERN SIMILARITY 


We now introduce a model for the 
Concept of similarity between persons 
Which provides a basis for systematic 

Iscussion of the assumptions under- 
Ying most of the common measures 
Ol profile similarity. 

A profile or pattern pertaining to a 
Person consists of a set of scores. 

© shall use the following notation: 


j-any of the variates a, b, 
_ © + ++which are k in number; 
?-—any one of the persons 1, 


2,+- N; 
Yji—the score of person 4 on vari- 
ate j. 
(Cee 
nonsidering only two persons, we 


‘alle the set of wxj(wa1, Xu, Xr) 
er Person 1, and the set of xj; for 
m 2. Without placing any re- 
«Hon upon our data, we may 
Sard the x1 as the coordinates of a 


Point P, in k-dimensional space. The 
simi enn a point P.» The more 
i 


i ar the measures of two indi- 
"als the closer will their points lie 
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in the k-dimensional space, and, con- 
versely, the further apart the points 
the more dissimilar are the corre- 
sponding measurements. Accordingly 
we define the dissimilarity of two 
individuals as the linear distance 
between their respective points. 

If we represent the variables by 
orthogonal axes, the distance D be- 
tween any two points may be easily 
obtained by use of the generalized 
Pythagorean rule, 


Dè = È (za — sa). [1] 


j=l 


D? can be used directly as a measure 
of similarity. In most cases, however, 
it is preferable to obtain D, since the 
larger differences between persons 
are much exaggerated in squaring. 
D is less skewed than D? but is not 
normally distributed. 

Formula [1] is a general expression 
for the dissimilarity between two 
profiles. It may be applied to prac- 
tically any type of score set; viz., re- 
sponses to a series of items, raw scores 
on a set of tests, profiles of deviation 
scores, ratings of a group of stimuli 
on a subjective scale, or responses 
in a Stephenson forced-sort pro- 
cedure. While formula [1] results in 
a measure of dissimilarity no matter 
what types of scores are used, the 
interpretation of the results depends 
on the nature of the scores. 

One basic decision made by the 
investigator is whether to work with 
the original score set or to convert it 
by centering about the person’s mean 
or by standardizing within the per- 
son. ‘He may make these conversions 
before using formula [1]. Many of 
the current formulas automatically 
introduce some such treatment of 
scores. Converted scores in general 
alter the domain within which simi- 
larity is measured and consequently 
alter the results. 
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Elevation and scatter within profiles. 
A set of b scores, whether expressed in 
raw or standard measure, has k de- 
grees of freedom and may be con- 
sidered as a configuration in E space. 
When the profile is expressed as a set 
of deviations about the person's 
mean or when the profile is standard- 
ized within the person, the number 
of degrees of freedom is reduced. 
This has important consequences. 
In order to discuss them we introduce 
the terms elevation, scatter, and shape. 
Elevation is the mean of all scores for 
a given person. Scatter is the square 
root of the sum of squares of the indi- 
vidual’s deviation scores about his 
own mean; that is, it is the standard 
deviation within the profile, multi- 
plied by Vk. Shape is the residual 
information in the score set after 
equating profiles for both elevation 
and scatter. We can clarify these 
terms by introducing numerical jl. 


sare ed as ae we have 
4. B, ie i ' C, d, e, and persons 
a b c d e 
4 2 -2 9 3 
B 0 -4 2 1 
C 3 -1 3 —1 —4 
According to formula [t], Dax? is 


20. Dac? - Dge?— 63. 

Elevation is determined by averag- 
ing the scores for each individual, 
For the example above, the elevations 
are as follows: 4, 1; B, —1; G, 0. 
Removing elevation, the individual 
profiles become: 


a b c d e 
A 1 = =4 2 1 
B 1 —3 -4 2 1 
C 3 —1 3 —1 ~4 


Now the distance between 4 and B 
is 0. Those persons who are different 
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when their total profiles are taken 1- 
to account are indistinguishable on 
the basis of their profiles of "-. 
scores. Dac? and Dg now equal E 
The operation of eliminating É— 
ences in elevation from the pro 
is referred to by Thomson (34) an 
others as centering about perso 
Geometrically, it is eqpivelei | 
projecting all persons into @ fined 
space orthogonal to the line wA 
by the equations a=b =¢ Puri olved 
parison of deviation scores i$ pm. E 
in testing certain hypotheses regs y 
ing scatter in mental tests (2)-. ins 
eliminates elevation when he © T 
a matrix of covariances between H 
files for use in factoring pesons al 
types (3). If we use D'asa Seer 
for distance between profiles have 
projection into k—1 space, We 
the following equation: 0 
Diy? = Di? — kALEh. 4 
e differen" 


person? 
nce be 
t9 


Here AEFI represents th 
in elevation between the two 
It is evident that the die. 
tween persons has two COTDC. ^, to 
one due to elevation, and RM 
the remaining information e5 


; Der s 
profile. Treatment of deviatio! differ 


x 3 à t 

discards information abou 

ences in elevation. . atter b 4 
When differences in SC? th 


tween profiles are eliminate | to? 
measure of similarity is reducti 15 
consideration of shape alone. gevi® 
accomplished by dividing €30 .. tef 
tion score by the individual “a ; 
thus standardizing the pro ants $ 


metrically, this operation a A 
projecting every score set ee: a 
Space onto a k—2 hypersphe at "e 
center of the hypersphere p i 
ied copre Fs = sin 
completely flat profile. n? . 

TE dor each af the three Lui n 
the above example we paa 
deviation profile by his sc y ofile 


obtain the following new 
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a b c d e 
A 1/4 —3/4 —1/4 1/2 1/4 
B 1/4 —3/4 —1/4 1/2 1/4 
C 1/2 -1/6 1/2 —1/6 —2/3 


Now Dic?=Dyc?=2.25. Dag -0 as 
before. 
Letting D'' be our symbol for the 
measure obtained from two stand- 
ardized score sets, 


D'—A*S LD'—kA'EI—-A*S [3] 
S155 S185 


Here S is the scatter of an individual 
nd AS is the difference in scatter. 
E is clear from this equation that by 
tandardizing the profile we eliminate 
Ea consideration one further type 

difference between the persons. 

Elevation and scatter have com- 
only been eliminated in past stud- 
i S of similarity between persons. It 
S easily shown that 


D": = 20 = Q) [4] 


D 


where Q is the product-moment cor- 
im between scores. It will be 
7 alled that in product-moment cor- 
ation, one subtracts the product of 
and k from the cross-product terms, 
‘tio divides by the standard devia- 
Ns (which are proportional to the 
. iCasures of scatter). In other words, 
& correlations between profiles are 
Sentially measures of distance in 
72 space. 
q Equations [3] and [4] make clear 
rive D in k space will, in general, not 
al the same result as Q for a given 
* of score sets, nor can D be in- 
s ed from factor loadings derived 
ud Q correlations. Osgood and 
Iv (26) demonstrated close cor- 
of Pondence between the two sorts 
et Sasures, but only for an unusual 
ein of data where AE] and AS are 
all. Warrington (36) determined 
€ extent to which information is 
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discarded in various treatments by 
building hypothetical data from a 
mathematical model. For his analy- 
sis, he employed five factors, repre- 
sented with .varied loadings in 60 
items. Each of his.hypothetical per- 
sons was assigned scores, distances 
between persons were determined, 
and these were correlated with dis- 
tance measures based on the factor 
scores. For perfectly reliable items 
the similarity measures correlated 
.92 with the criterion. This ‘‘valid- 
ity" dropped to .85 when elevation 
was removed from the similarity in- 
dex but not from the criterion. For 
items of moderate reliability, the 
validity dropped from .81 to .55 when 
elevation was removed. 


RELATION OF OTHER FORMULAS 
TO THE D MEASURE 


Table 1 lists the formulas most fre- 
quently used in psychological investi- 
gations of profile similarity, together 
with some of their more prominent 
characteristics. 

Treatments in k space. The D 
measure presented in formula [1] con- 
siders all & dimensions in the original 
data. This measure has recently been 
discussed by Osgood and Suci (26), 
but a quite similar formula appeared 
in the literature much earlier, as 
Pearson’s “coefficient of racial like- 
ness” (CRL) (27), which was de- 
veloped to measure the similarity be- 
tween two groups or the similarity of 
an individual toa group. In its origi- 
nal form, CRL was essentially the 
same as D? save that all variates were 
expressed in standard measure anda 
multiplier involving the number of 
cases per group was included. 

The Pearson index proved unsatis- 
factory in the anthropological re- 
search for which it was developed. 
Some of the criticisms arise out of its 
insensitivity to differences of number 
of cases from group to group. These 
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criticisms are irrelevant to our pres- 
ent purpose. Morand (see Rao, 30) 
notes that in some anthropological 
research the index has given unrea- 
sonable results for groups which 
were regarded as quite dissimilar, 
intuitively or theoretically. From the 
context, we judge that this difficulty 
is a consequence of the high weight 
CRL assigns to general factors among 
the variates. This problem may arise 
in measures of similarity whenever 
variates are intercorrelated. We shall 
discuss the problem of correlation in 
more detail later. 

Cattell (6) has proposed an index 
7» Which is like D in many respects. 
He introduces a transformation, how- 
ever, which makes the obtained index 
range from 1 to —1. In our notation, 


Koj? — kD? 
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should be measured by an indes 
which is comparable to a corel 
This assumption seems to us nel E 
necessary nor desirable. If ped 
fall into a multivariate normal diS 
tribution there should be very € 
similar pairs, and relatively few ud 
who are far from each other. E 
thermore, if we are dealing with T 
ates having an unlimited range "m 
no matter how far apart person i. 
from person 2, there is no bw 
reason why there cannot be a Pe fore 
3 such that P,P4» P,P Ther 
we see no reason why the meast 
separation should have 4 sons 
“Complete dissimilarity of per 
is an undefinable concept. 

Webster (37) proposed t 
class r might have i gi 
measuring similarity in & space 


hat int? 
es I 


t= 5 i il 
^^ KEeg + kD? [5] tin = 1 — — A 
dg ecu ex thA? 
. 2 2 + IRA 
where K represents twice the median ere ur y 
2 . . i 
X corresponding to the given num. The denominator in [6] is the verso" 
ber of variates, D or rp would give squares of scores of both, or i 
the same results so far as the ordering about the grand mean of thew r W 
of dissimilarity 1s concerned. The larger this denominato! aif 
, Cattell arrived at this index be- closer will ri, approach te cot" 
cause he believes that similarity having the same D. To illustr?" 
TABLE 1 
SIMILARITY FORMULAS AND THEIR CHARACTERISTICS pr i 
a Procedure Type of Remarks 
Comparison la 
D (Osgood-Suci, 26; Distance measure di 


Cronbach-Gleser, 11) 


k (also k—1, A general fo 


CRL (Pearson, 27) ^ Distance measure for stand- di. le 
ardized variates to 4 a 

7» (Cattell, 6) Transformed distance meas. k (also &—1) Converts D zii 
ure for standardized vari. from 1 t° i" 
ates d Tay 

Q (Stephenson, 32) Product-moment Correlation %—2 Symbol Oot L 
across variates stead of 7 

Rho (Spearman) Correlation across scores k—2 jt 
ranked within a profile late " 

Tau (Kendall, 25) ased on rank arrangements — 5—2 Highly corr? " 

rho u 

Tr (du Mas, 13) Based on tally of similarity of 2-2 Estimate of gat? 

slope along profiles on parti? 
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sider person X with standard scores 

| 1.0, 1.0, on two variates, and person 
| Y with standard scores 1.1, 1.1. For 
this pair, D is 4/0.02. S for each 
Person is zero, the denominator is 
small, and 7;, is —1. In other words, 
this pair of persons is reported by 
intraclass 7 to have maximum dis- 
Similarity, whereas the D measure 
reports them to be close together. The 
definition upon which the D measure 
Is based appears to present a more 
Satisfactory conception of similarity 
than the definition embodied in the 
intraclass measure. 

Treatments in k—2 space. Several 
formulas have the effect of measuring 
Similarity in &—2 space. We have 
ready noted that a Q correlation 
ased on raw scores gives the same re- 
ult as obtaining D from scores stand- 
itdized within profiles. Correlation 
ees a special case of the D meas- 

e. 

b Measures of similarity are at times 
ased on scores ranked from highest 
? lowest within the profile. The cor- 
"ation of two such sets of ranks 
Yields rho, which is thus like Q in 
tani. of its properties. Sometimes 
* Correlations are used in the belief 
Koo assumptions regarding the test 
Thi e metric are thereby avoided. 
mi Is not the case. , When scores are 
ad; ked, the separation between two 
x ranks is fixed over the whole 
ur forcing all profiles into the 
ht rectangular distribution. This 
"ii may be justified in certain 
ag les, but it does involve a definite 
Sumption. 

Sendall's tau is a rank correlation 

an on the direction of differences 
dps all possible pairs of variates. 
i; .. 8 Very closely related to rho but 

Somewhat more laborious to com- 

e. In some statistical work, it is 

trip dvantage that the sampling dis- 

Ution for tau is known. 

" Mas has suggested the coeffi- 
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cient r,. Kelly and Fiske drew our 
attention to the fact that 7,, is a sort 
of approximation to tau, in which 
pairs of adjacent variates only are 
considered. Results from du Mas' 
method therefore depend upon the 
order in which variates are listed in a 
profile. Different results would be 
obtained if some other order were 
used. r,,is biased when the arrange- 
ment of traits is not strictly random. 
Furthermore, it uses relatively little 
of the information in the profile, and 
is therefore inexact. rj, does not ap- 
pear to have advantages over rho or 
EP, 

Should differences in elevation be dis- 
regarded? A basic question is whether 
similarity between score sets is more 
meaningfully investigated by allow- 
ing differences in elevation to affect 
the result. 

Cattell (6) and du Mas (14) have 
argued that differences in level be- 
tween profiles are generally important 
and should be included in the index. 
For many studies, it is surely desira- 
ble not to regard two people as 
similar if their profiles have the same 
shape but differ in elevation. In the 
Wechsler test, for example, the eleva- 
tion, being the sum of the scores, is a 
measure of over-all ability. The in- 
terpretation of the profile shape is de- 
pendent upon elevation. The fact 
that Vocabulary is higher than Digit 
Span means something qualitatively 
different for a college graduate with 
an IQ of 120 from what it means for 
a 10-year-old with an IQ of 100. To 
reduce the data by leaving elevation 
out of account may cause people to 
appear similar who are quite different 
in the domain the investigator de- 
sires to study. 

On the other hand, there may be 
studies in which the elevation compo- 
nent is of no interest. If, for example, 
data are obtained from personality 
questionnaire in which a person re- 
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sponds yes or no to each item, and the 
total score in each category is the 
number of questions marked yes, the 
differences in elevation between per- 
sons will be due partly to a response 
set (9). The investigator may decide 
that this "yes-saying tendency" is 
irrelevant to his problem, and if so, 
he will want to eliminate that com- 
ponent from his data. If he makes 
such a decision, reduction of the data 
to k—1 space is appropriate. 

The elevation component in a pro- 
file represents the sum (or average) of 
all scores, and depends on the direc- 
tion of Scoring of the variates. A 
trait could be scored as “submission,” 
for instance, instead of “dominance”; 
any such reversal alters the composi- 
tion of the elevation score. If there 
is no particular reason for scoring 
each variate in one direction rather 
than the other—and this is generally 
the case unless variates are System- 
atically correlated—then the eleva- 
tion component is determined arbi- 


elevation compone 
arbitrarily defined. 


vari 
a directi 


elevation factor, when this set of 
Scores is used, wil 
with the first prin 
the scores, i.e., th 
This first factor 


In general, t appears undesirable to 
eliminate elevation unless the investi- 


gator can interpret jt definitely as 
representing individual differences in 
a quality which he does not wish to 
take into account in his similarity 
measure. If he is uncertain as to 
which is the more appropriate direc- 
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tion for scoring each of the es 
then the investigator should use n 
measure D in & space. Ebel i 
working on the problem of simila! i 
of score sets as it is -— 
studying the reliability of #2 ! 
makes a similar recommendation. 
his problem, the mean level of Ei 
assigned by each rater is A 
to our elevation. He lists proe 
considerations which make EM 
some times, and unwise at ot nests 
consider differences in level in 2 
ing the agreement of raters. pe dis 
Should differences in scatter whi 
regarded? Any treatment 
equalizes scatter of profiles sure f 


which are relatively flat, or; dnes$ j 
say, of reducing the jagge ount, g, 
profiles having a large ioi if 
scatter. Thisintroduces a ser the fat 
culty. Figure 1 illustrates ered 
that in projection onto the T H 
ferences between persons TH 
center are much magnifice. ey 
small D';, becomes a lare a 
D", however, is little pe cen P 
D'a. Points 1 and 2, near on Wie 
of the sphere, represent pe" wi uld ^ 
flat profiles. Persons who or Ë 


. Nu CE a 
judged quite similar in orte? y 
spaces are sometimes oy me 
markedly dissimilar in the ji 


ure. rob ctc 
Another aspect of the same k prof { 
is illustrated in Fig. 2. sure” jd’ 
contains some error of yn indi" 
So that the location of t apP li. 
ual in b—1 space is only poe di 
mate. We indicate the ch jo 
Positions in k—1 space 0* ©", cl0 
vidual over many trials 
of points within the A h 
sible positions a person. dicat? 
in k—2 space are then in 
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P Fic. 1, MAGNIFICATION OF DISTANCES IN 
ROJECTION ONTO SPHERE 


the distribution of points on the edge 
of the circle. It is clear that the 
Sreater the error, the greater the 
ISpersion in &—1 and k—2 spaces. 
9r a person who has a moderate 
jmount of error and whose scatter is 
9w, the projection in &—2 space has 
t nost no meaning. On different 
Tlals he might fall anywhere in the 
—2 space, and it is a matter of 
chance which persons he is similar 
© in a particular set of data. Either 
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a high or low value of Q can arise by 
chance. 

Results from analysis of profiles in 
k —2 space are dependable only when 
scatter is large relative to the error 
dispersion for the individual. So long 
as some profiles may be expected to 
be flat or nearly so, treatments of 
these profiles in &—2 space will be 
very much influenced by random 
error. This difficulty is greatest when 
most of the variance in the k scores 
comprising the profile is accounted 
for by a small number of factors. As 
more factors are represented in the 
variate set it is less likely that flat 
profiles will be obtained. 

We must question whether the 
study of profiles in &—2 space, or 
more specifically whether correlation 
between profiles, is a justifiable line 
of investigation. This procedure has 
the disadvantage of removing the 
elevation factor and in addition tends 
to magnify error variance. In gen- 
eral, therefore, we would regard treat- 
ments in k—2 space as inferior to 
treatment of the data by D or D’. 

Such success as Stephenson and his 
followers have obtained despite these 
difficulties may be explained by pre- 
cautions Stephenson has introduced 
into his design. For one thing, 
Stephenson has always employed a 
large number of variates, each one 
being an item describing some per- 


Low scatter, low error 


Low scatter, moderate error 


High scatter, moderate error 


Fic. 2. EFFECT oF ERROR AND SCATTER ON THE PROJECTION ONTO A SPHERE 
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sonality trait. If the item intercorre- 
lations are not generally positive, the 
first component removed as an eleva- 
tion factor is a relatively small pro- 
portion of the total variance or infor- 
mation in the profiles. The part 
removed may be an important por- 
tion, but the £—1 profile still con- 
tains a great deal of useful informa- 
tion. The large number of variates 
also makes flat profiles in £—1 space 
less frequent. 

In Stephenson's “balanced design 
questionnaire" each item is accom- 
panied by another statement which 
has approximately the opposite mean- 
ing. By this device, Stephenson 
essentially assures that the sum over 
all items (i.e., elevation) departs 
from zero only by chance, and thus no 
information is eliminated from the 
data during the statistical elimination 
of the elevation component, 

The magnification of error in pro- 
jection to R—2 space will be slight 
if few persons have flat profiles. This 
can be assured by introducing items 
which have unequal means for the 
group. Then the centroid of 
will be far from the cent 
sphere on which persons 
jected. The difficulty with 
tion is that, as the centro: 
group moves farther from t 
of the sphere, persons are less dif- 
ferentiated in 2 —2 Space, and error 
accounts for a larger proportion of 
the dispersion. 

It is not surprising that most pro- 
file studies today utilize comparisons 
in k—2 space, since the problems 
have been conceived in terms of cor- 
relation as used to study relation- 
ships between tests. It is question- 
able, however, whether that modelis a 
particularly good one. In determin- 
ing the similarity between two tests, 
it is reasonable to eliminate the mean 
and variance from consideration. As 
Thomson (34) and Burt (4) have 


thegroup 
er of the 
are pro- 
this solu- 
id of the 
he center 
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pointed out, the test mean represe 
its general level of difficulty for al 
population, while the ha 
function of the units used. Di E. 
ences between tests in these values m 
usually quite arbitrary, depending d 
the choice and number of pw 
When we are mainly interested ad 
underlying relationship between a8 
these differences are of no impe l 
and are neglected in the correla ity 
formula. In dealing with simile d 
of individuals, however, it is mee 
sary to consider rather carefully te d 
logic is involved when individua 
equated for level and scatter. give 
Measures in k—2 space we “the 
useful information only if en 
dispersion of persons in &— erson 
and the scatter for nearly all Pieper 
are large relative to the error wire 
sion. Data in &—1 space are Xon i 
to determine whether these dete 
tions are met, Then one | spac? 
mine whether profiles in Wae a 
are reliable, and whether t tigat? 
many flat profiles. The inves op! 
can, if he wishes, eliminate the P “he 
with flat profiles from the stu i a on 
forced-sort does not collect zi dg 
scatter, and one has no basis fo lo" 
ing which profiles are relia 
cated, for 
It seems quite important | = 
studying similarity to investita est 
ability directly by obtaining Oi y? 
mates for each profile. Reliab” ily 
k—2 space measures has or gestii” 
not been examined in past i? 
tions of similarity. 2 spa? 
In those studies where k7 
measures have been used in r 
properly interpreted positive 
need not be discounted. ttenti g 
to which we have drawn a ELM 
operate to obscure true relatio ;niqt^ 
to make the measurement Mke no? 
insensitive. This would ma ge P. 
cum P? in som ye 
Significant results likely in chnid? 
stances where a better te 
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would find more relationship. lt 
would tend to make particular Q cor- 
relations or differences between such 
correlations undependable and incon- 
sistent. 

In summary, our consideration of 
all possibilities leads us to the opin- 
ion that the most generally advisable 
procedure for comparing profiles is to 
employ D in k space, except where 
it is known that the elevation factor 
Is saturated with a variable which it 
is desired not to consider. 


CONTRIBUTION OF EACH VARIATE TO 
THE SIMILARITY MEASURE 


The Mahalanobis distance. A for- 
mula which we have not discussed to 
this point is the generalized distance 
measure of Mahalanobis (see Rao, 
30). The Mahalanobis distance is 
found from the formula: 


D? = T p» oi Ax Ax; [7] 
3 X 
where aii’ is the jj’ element of the in- 
Verse of the covariance matrix be- 
tween variates within groups. We use 
to distinguish this measure from 
our D, The Mahalanobis measure was 
designed for the purpose of measuring 
the distance between groups, rather 
than between individuals, but the 
Ormula can also be interpreted as 
related to the difference between in- 
dividuals. If this is attempted, the 
intercorrelations of the variates for 
an appropriate reference group must 
€ known. 
. The D measure is a measure of 
Similarity in which the orthogonal 
Components of the original set of 
Variates are assigned equal weight. 
n other words, the complex formula 
Presented above yields the same re- 
Sults as would be obtained if one 
actored the correlation matrix into 
orthogonal factors, computed the 
Person's scores on these components, 
and then applied the D formula to 
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measure similarity. For variates 
which are standardized and uncor- 
related D is identical to D. 

D hasseveral interesting properties. 
It has a known distribution function 
and thus forms a basis for testing the 
significance of a difference between 
groups. Moreover, D is closely related 
to Fisher’s discriminant function, 
and particularly to the proportion of 
individuals classified into the wrong 
group by the most efficient possible 
discriminant function (30, p. 180). 
It is not, however, especially suited 
to the descriptive problem which we 
are discussing. 

In any set of correlated variates, 
some variance is due to general quali- 
ties or factors represented in several 
variates, some due to meaningful 
factors found only in a single variate, 
and some due to error of measure- 
ment. In a principal-components 
analysis, k factors will be determined 
but the last factors may be almost 
entirely due to error of measurement. 
The Mahalanobis measure weights 
unreliable and unimportant factors 
equally with the first few components 
in the variates. That is, it assumes 
that any & variates represent k 
equally important factors. This is un- 
desirable in a descriptive index, since 
differences between individuals on 
factors which are not well repre- 
sented in the test battery will be 
unstable from one trial to another, 
and hence D for individuals will be 
unstable. When the formula is ap- 
plied to differences between groups, 
no such problem arises, for groups 
will show negligible differences on 
factors which consist largely of error. 

Weights in the D measure. The in- 
terpretation of the D measure is 
facilitated if we consider what weight 
it assigns to the orthogonal compo- 
nents underlying the variates. Some 
investigators have proposed that un- 
correlated scores be employed in any 
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that the investigator may properly 
use D or D,, whether variates are 
correlated or not. He should give 
careful thought to the question of 
whether or not to standardize vari- 
ates. In many studies of similarity 
it is probably desirable to perform a 
factor analysis on the matrix of corre- 
lations or covariances among tests 
before studying similarity of persons, 
This permits the investigator to se- 
lect his set of traits or their weighting 
on a more intelligent basis than he 
could without the factor analysis. 

Cluster scoring. It may often be de- 
sirable to employ many items to 
measure a much smaller number of 
traits. This is the plan used in as- 
sembling items for many tests (e.g., 
Kuder, Guilford-Martin). Considera- 
tion should therefore be given to spe- 
cial problems arising for such a set of 
items. A particularly important 
question is whether the items should 
be treated as variates in the D meas- 
ure, or whether scores on Clusters of 
items (i.e, subtests) should be used. 

en assembling groups of items 
to measure particular traits it is dif- 
ficult for the investigator to make 
sure that these traits will have the de- 
sired weight in the D measure based 
on item scores. The Principal com- 
ponents of the items will not be the 
same as the intended traits. Each 
trait will be a complex and unknown 
combination of the Principal com. 
ponents. Its weight will depend 
highly on the choice of items and 
their particular factor structure. 

The investigator has severa 
sible procedures which may help him 
to approach the desired weights, 
Stephenson has Suggested construct- 
ing items which systematically sam- 
ple the domain of traits under con- 
sideration (32). If this sampling were 
perfect, he would insure uniform 
coverage of the domain so that the 


l pos- 
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traits would be uniformly weighted. 
This approach is likely to "s 
only if the item writer has E 
knowledge of the factorial siru 
of personality items than is presen J 
available. Another solution is to pe 
form a factor analysis on the set 9 
items, then rotate to the den 
factor solution and obtain ww 
on which to compute similar 
measures. This, however, is genera 
impractical. 

In some cases a more pr into | 
solution is to combine Heme piest 
groups or clusters and obtain "cluster 
Scores for each person. Such c eis? 
scoring is feasible only when e 
logical or statistical basis for ay be 
bining items. Cluster scoring eer 
based on a priori grouping 3 anm 
but these groupings should r 
alyzed for internal consistency: [ the 
the matrix of intercorrelations ‘ple to 
pool of items, it would be poss! ene’ 
assign items to relatively homog 
ous subtests (12). 

D based on cluster score 
the underlying components wx e 
items differently from D base s 
original items. In the cluste? pp 
tance, the element common we 
several items is given greater es OF i 
than it has when the distanc ined 
the separate items are com mM 
The sum of a group of items 
relatively great weight m m 
Present in more than one ite „esent 
23). If specific factors each, jy in 
in only one item are not especie the! 
portant, cluster scoring reduc® yc 
Combined weight in order Ü 
greater weight to the com r 
ment running through a who! just?" 
of items. To give a specific asi ad 
tion, a score on hypochond® um 
health adjustment based on igh 
ber of items will give great We à 


tical 


a 


im SOP. 
a general tendency to ig Viel 
Symptoms. It will give les 
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than the item scores to specific 
symptoms such as a tendency to have 
colds or to have headaches. 
In the same manner that cluster 
Scoring reduces the weight given to 
specifics, it also reduces the weight 
given to differences between persons 
arising from error of measurement. 
Hence cluster scores, and similarity 
measures based on them, will be 
more reliable than scores based on 
the items. Warrington (36), with his 
hypothetical data, has confirmed this 
greater dependability of cluster- 
scored profiles. For one particular 
Criterion, for instance, using Q-sort 
data, he found these validity coeffi- 
cients: 
D measure based on items as variates, 
perfect item reliability .70 

D measure based on clusters as variates, 
perfect item reliability .74 

D measure based on items as variates, 
moderate item reliability .18 

D measure based on clusters as variates, 
moderate item reliability .66 


It is apparent that cluster scoring 
Overcomes much of the loss of infor- 
mation due to item unreliability. 
Stephenson is now essentially using 
Cluster scoring in his analysis of vari- 
ance based on the Q sort (33). 
Cluster scoring has an interesting 
effect on data gathered by means of a 
! sort. In this case even though indi- 
Viduals cannot differ in scatter over 
the total set of items, their subtest 
profiles can differ widely in scatter. 
hus it is possible for some persons 
to have flat cluster profiles and others 
to have a high degree of scatter. This 
results because cluster scores utilize 
Considerably fewer degrees of freedom 
than are implied in the item profile. 


Some Sport-CuT FORMULAS 


In the course of our investigation, 
We have discovered the possibility of 
veloping short-cut formulas for 
Studying groups of persons. These 
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are not entirely satisfactory, because 
they are based on the average of D* 
over a set of pairs. In general,.D pro- 
vides a better metric than D? for 
studying similarity, since large dis- 
tances are much magnified in squar- 
ing. The following formulas may 
nonetheless be useful as a first rapid 
way of answering questions about 
groups. The formulas also provide 
insight into the nature of distance 
measures, since factors which in- 
crease mean D? will also in general in- 
crease mean D and median D. The 
formulas are particularly useful as a 
tool for checking computations. 

In any group, the mean distance 
between persons over all pairs of per- 
sons in the sample is 


N 
Woher f 


2 9 
Tai? [9] 


V; is the variance, equivalent to 0. 
This is an expression for the homo- 
geneity of a group or its dispersion. 
If we take one-half the mean D°? 
within the group, we obtain the mean 
dispersion (distance squared) from 
the centroid of the sample. 

The average D? of an individual i 
from other members of this Group 
Y, is obtained from 


Di? = ices (OrP? + È V3. [10] 
N-1 
Here i’ varies over all other persons 
in Group FY, Oy is the centroid of the 
sample, and OP; is the distance from 
i to this centroid. O has the coordi- 
nates $;, the average for j in Group E. 
If i is not a member of Y, the coeffi- 
cient IV/N —1 is dropped to get the 
average D? from i to all members of Y. 
The average D? between members 
of two groups, that is, the average 
when each member of one group is 
paired with every member of the 
other is 
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Dij? = OrP? + OzP,2 + OrOz*(i = 1, 
2, -+ Ny; t = 1,2, -- - N2). [11] 


3 
Here we see the average cross-simi- 
larity as made up of three compo- 
nents:squared distance between group 
means, dispersion within the first 
group, and dispersion within the 
second group. 


CONCLUSIONS 

Studies of similarity between sets 
of scores have used a large number of 
techniques for assessing similarity, 
The most satisfactory model appears 
to be to conceive of the tests as co- 
ordinates, and each person’s score set 
as a point in the test space. Then dis- 
tances between points, computed by 
the D measure, are an index of simi- 
larity between score sets. This meas- 
ure is a general one, to which other 


(i.e., subtests), 


gives especially large weight to the 
first principal 
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scores or items, and therefore m 
be relatively insensitive to the wo 
or configuration of profiles. On ve 
other hand, techniques which bn 
the elevation of the profile out 
account are usually undesirable. ity 
formula for a weighted similo gy 
index is offered to reduce any OV 
emphasis on the first component 
Many commonly used operatii 
including the Q sort and pro oft 
moment correlation between ee. 
ignore differences in scatter ery le 
profiles. It is not generally de any 
to do this, especially because ! imi- 
profiles are relatively flat, the il be 
larity indices involving them Mer 
highly unreliable. The loss of P. 
mation about differences in hcoret 
may also be undesirable on the 
ical grounds. in- 
It is most important that E 4 
vestigator understand the wet 
tions and limitations of Wer 
technique he employs to study S^ 
larity. Different treatments cy 
yield different conclusions. ; In tech” 
studies, the most appropriat? la 
nique will be to apply the fo 
for D or D, to profiles base 
clusters of items. " faced 
Profile research is necessarily g of 
with many difficulties. In ee, jon 
these, it is our hope that the aco uch 
of techniques which include ede and 
information as the data provi cionl 
which do not introduce addit syd- 
errors of their own, will perm x cho* 
les of similarity to advance P 
logical knowledge. 
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HARRISON AND HARRISON'S 
MÜLLER-URBAN 


JOSEPH TIFFIN AND GERALD F. RABIDEAU 
Purdue University 


In a recent paper Harrison and 
Harrison (2) suggest that a modifica- 
tion of the Müller-Urban weights 
used in the psychophysical method of 
constant stimuli should be generally 
applicable in Psychophysical meas- 
urement. 

An experiment recently conducted 
in our laboratories raises the question 
whether such a modification is worth 
the additional computational labor. 
Purposes of the experiment were to 
examine the respective reliabilities of, 
and intercorrelation 
above modification and the classica] 
method. Absolute thresholds for 
visual acuity (both eyes) were, in the 


ble to guessing 
each stimulus value used, 


f The Visual acuity target utilized 
in this Investigation was the L 


Series, 
notation defined as: 


; " " 1 
Decimal acuity notation = —, 
a 
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MODIFICATION OF THE 
WEIGHTS 


where a equals the angle in ma 
subtended by the unit design NE 
farget. In the case of a Landol gap 
unit design is the width of vix 
which is also equal to the width f 
stroke. The outside diameter 0 
ring is five times this distance. 5 
Subject-target distance A IE d 
feet, and surface light on’ tae a 
was approximately 40 - digne" dent? 
Thirteen male college s sented 
were tested. Each was pre n j 
with a series of five consecutiv size 
gets, in a descending graer, pt g 
The largest target employe ondel | 
Selected that the subject ae cent 
to it correctly less than 100 im pre’ 
of the time. Each subject ns in 
Sented with two series of ees wer? 
each of which the five eom f 
Separately presented 50 gg ion) 
rect responses (target gap ree two 
being randomly varied. d pat 
Series, hereafter referred to à in 4 | 
A and Data B, were presente of ? 
Single session with a separatio 
ve-minute rest interval. cted t° 
Subjects were orally gw were 
guess when uncertain. Tria > oW? 
untimed, with the subjecte, pace 
rates of response setting t ange 
throughout the sessions. A ch im? | 
Tesponse was allowed at re subst" 
prior to the presentation of tà P 
quent trial, d the | 
The raw data were treate In e 
two aforementioned manne jop Ur 
ploying the conventional Mi nad? 
ban weights, a correction m four ; 
for chance successes in e wa 
choice test. The formula whi 
applied was: 


in 


t 


100 — P, 
| P. = Py -———, 
3 
fve P, equals corrected percentage 
correct, and P, the uncorrected per- 
| centage correct. Harrison and Har- 
rison's modification was utilized to fit 
à second set of curves to the data. It 
Was necessary to compute a table of 
modified weights for the 25 per cent 
level of chance success; this was 
done according to the Harrisons' pro- 
cedure. 

Thresholds obtained are shown in 
Table 1. The Pearson r for test- 
retest reliability was .959 for the Ur- 
ban-Constant method and .943 for 
the Harrisons' modification. Inter- 
Correlation between the two methods 
Was .995 when thresholds were com- 
Puted on Data A and B combined. 

These data led to the following 
Conclusions: 

1. There is a very high correlation 
(r=.995) between the thresholds ob- 
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tained by the two above methods. 
Thresholds are, by definition, de- 
pendent upon computational meth- 
ods used to compute them. There- 
fore there can be as many ''true" 
thresholds as there are computational 
methods, and one is thus neither 
more nor less "true" than another. 

2. The respective reliabilities of 
thresholds yielded by these two meth- 
ods are lacking in any practical differ- 
ences. 

3. Additional computations are 
necessary to prepare modified Miiller- 
Urban weights according to the 
Harrisons’ procedure. (a) Separate 
tables of weights must be prepared 
for each level of chance success en- 
countered in any psychophysical ex- 
perimentation. (b) Since the Harrison 
modification results in an asymmetric 
curve when the Müller-Urban weights 
are plotted against percentage cor- 
rect, separate weights must also be 
computed for each percentage, instead 


TABLE 1 


VisuaL Acuity THRESHOLDS FoR 13 SUBJECTS OBTAINED 
By Two COMPUTATIONAL METHODS 


Method 
Subject Urban Constant Harrisons’ Modification 
umber 

Data Data Data Data Data Data 
A B A+B A B A+B 
1 1.170 1.206 1.174 1.193 1.180 1.185 
2 0.929 0.842 0.910 0.884 0.845 0.864 
3 1.007 0.904 0.953 1.010 0.914 0.955 
4 1.210 1.289 1.246 1.208 1.279 1.246 
| 5 0.919 0.929 0.921 0.924 0.934 0.926 
6 0.926 0.918 0.922 0.938 0.923 0.930 
7 1.254 1.230 1.246 1.253 1.231 1.244 
8 1.074 1.029 1.052 1.078 1.030 1.054 
9 1.396 1.347 1.372 1.401 1.346 1.373 
10 1.079 1.043 1.061 1.081 1.045 1.063 
1 0.955 1.036 0.992 0.971 1.143 1.038 
12 1.517 1.508 1.514 1.539 1.521 1.533 
13 0.976 1.005 0.990 0.985 1.008 0.991 
Mean 1.109 1.099 1.104 1.113 1.108 1.108 
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of for only half of the 0 to 100 per 
cent range, as is the case with the 
classical weights. 

4. When the standard Müller-Ur- 
ban weights are used in a four-choice 
situation, the corrected percentage 
values yield a plot in which the 
weights are symmetrically distrib- 
uted, as may be seen in Table G of 
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Guilford's (1) appendix. "Percen 
age correct values range, in this cas | 
from 1 to 99. 3 

5. Since both measures yield 1 
measure of precision (A), a standar 
deviation, and a meaningful oat 
of the standard error, it appears t al 
Harrison and Harrison's propi 
lacks practicality for wide applicatio 
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and Katz shortly thereafter. 
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Bortnc, E. G., LANGFELD, H. S., 
WERNER, H., & YERKES, R. M. 
(Eds.) A history of psychology in 
autobiography. Vol. IV. Worcester, 
Massachusetts: Clark Univer. 
Press, 1952. Pp. viii +356. $7.50. 
The first three volumes in this 

series were published in 1930, 1932, 

and 1936. As a result of action taken 


by the American Psychological Asso- 


ciation we now have Vol. IV, which 
includes the autobiographies of Wal- 
ter Van Dyke Bingham, Edwin Gar- 
rigues Boring, Cyril Burt, Richard 
M. Elliott, Agostini Gemelli, Ar- 
nold Gesell, Clark L. Hull, Walter S. 
Hunter, David Katz, Albert Michotte, 
Jean Piaget, Henri Piéron, Godfrey 
Thomson, L. L. Thurstone, and 
Edward C. Tolman. The ratio of 
Americans to Europeans is 8 to 7, as 
compared with 7 to 8 in Vol. I. At 
the time the authors were selected 
(13 of them early in 1950, the other 
two a year later), all but Piaget were 
above the age of 60 and nearing the 
end of their professional careers. 
"Three have since died, Hull and Bing- 
ham before the volume was published 
The 
relative maturity of the authors is one 
of several reasons why Vol. IV is the 
Most interesting and valuable of the 
Series, Some of the surviving authors 
of Vols. II and III who were caught 
in mid-career will regret that they 
Were not saved for a later volume. 
Too early selection may leave half or 
à third of the life story untold; and 
What is worse, it leaves the author 
tagged forever with views he may 

ave later discarded. This reviewer 
Shudders to recall some of the dog- 
Matic opinions he expressed in Vol. 
I, particularly one concerning racial 


differences in intelligence. Burt had 
the good sense to refuse an invitation 
he received at about the same time. 

There will be disagreement on the 
Committee's selection of authors, for 
no such list could be expected to 
meet with universal approval. There 
will probably be little disagreement 
in this country on the European 
group, except possibly in the case of 
Gemelli, whose work is little known 
on this side of the Atlantic. How- 
ever, psychologists in both hemi- 
spheres will wonder about the ab- 
sence of Kóhler and Lashley in the 
American list. Their omission, the 
reviewer is reliably informed, was 
not the fault of the Committee; both 
were invited to contribute and both 
firmly refused. But other omissions 
will also be questioned, among them 
the following past presidents of the 
APA, all of whom were above theage 
of 60 and still active professionally: 
Dashiell, Guthrie, Langfeld, and 
Miles (to name them alphabetically). 
These, as well as several others who 
might have been considered, were 
passed over in favor of Elliott, who 
has done almost no research, and 
Bingham, who is less known for his 
research than for other activities. 
Yet both of these choices can be de- 
fended. Elliott in his long career asa 
brilliant teacher and departmental 
administrator has helped mold the 
careers of many able psychologists; 
Bingham, besides making important 
contributions to military psychology 
in two world wars, probably influ- 
enced the early history of industrial 
psychology in this country more than 
anyone else. 

It is impossible to summarize here 
the individual autobiographies, and 
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to attempt an appraisal of their rela- 
tive merits would be presumptuous. 
The reviewer has chosen instead to 
comment on the unusual aspects of 
some of the careers and to point out 
differences among authors in the 
ways they approached their task and 
in the kinds of information they have 
given or omitted. 

The volume is notable for the num- 
ber of authors who were migrants to 
psychology from other fields. Of 
course such migration is not a recent 
phenomenon; most of the founders of 
modern psychology were migrants, 
usually from philosophy but some- 
times from other disciplines. About 
half of our 15 authors got into psy- 
chology in roundabout ways. Boring, 
Thurstone, and Tolman were en- 
gineering graduates, Thomson took 
his doctorate in physics, Gemelli in 
both medicine and biology, and Pia- 
get in the natural sciences. Hull, too, 
entered psychology as a migrant but 
at an earlier stage in his education. 
The total impact of these men on 
contemporary psychology has surely 


rect route is impossible tosay. On the 
one hand, some of them were able 


problems more effectively 
than if they had not detoured; on the 
other hand, the detours in some Cases 
Here are a few 
facts about the detours and delays 
experienced by this group. 

Boring had only one course in psy- 
chology (that fortunately with Titch- 


a course in animal 
sealed his future, 
does not suggest 
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but the fact is that he had spent four 
years as a student of engineering and 
another year working in a steel mill. 

Gemelli, who took his M.D. de- 
gree at the age of 24 and his Ph.D. in 
biology at 26, was 31 when he first be- 
came interested in experimental psy- 
chology and close to 40 when this in- 
terest became paramount. 

Tolman lost two years from illness 
and was 25 years old when he gradu- 
ated in engineering at Massachusetts 
Institute of Technology. He had 
gone to M.I.T. not because he wanted 
to be an engineer but because of 
family pressure; his father had grad- 
uated from that institution and was 
one of its trustees. During his senior 
year he read some of William James 
and fancied he wanted to become à 
philosopher. He entered Harvard 
that summer for a course in philos- 
ophy and one in animal behavior. 
The latter course turned him to psy- 
chology, in which he got his doctor- 
ate four years later at the age of 29. 

Thomson received his Ph.D. in 
Physics and mathematics at age 25 
and first became interested in psy- 
chology as a result of having to give 
a course in educational psychology t? 
Prospective teachers. When he E 
30 years old he visited Myers’ T 
oratory, where he was allowed a 
spend a long summer vacation WO" A 
ing by himself through the expe"! 
ments in Myers’ textbook. Returning 
to his teaching he undertook some 
research on the side and before t ^ 
age of 33 had his first two p 
ready for publication, one on psyc » 
physics, the other on factor analys. 
The latter created a sensation idem 
it was published two years later H BH 

er the title *A Hierarchy withou is 
General Factor." Thomson’s case al 
unique in that he never had a pet 
Course in psychology, though he w 
awarded a D.Sc. in the subject 


| 


[I 
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| Cambridge University on presenta- 
tion of his researches and on passing 
jan oral examination. His age at the 
time was 32. 

Piaget took his doctorate in science 
at the age of 22 with a dissertation on 
mollusks. By that time he had de- 
Cided upon psychology and for the 
next three years studied it first at 
Zurich then at the Sorbonne. Though 
à migrant to psychology he was not 
delayed, for he got his degree earlier 
than is usual and has managed to 

Utilize in his psychology some of the 
Teictegical concepts he had developed 
in his late teens. 

Hull entered college at the age of 
22, after two years of teaching in a 
tural school, and devoted most of his 
freshman and sophomore years to 
Courses in mathematics, physics, and 
chemistry in preparation for a major 
m mining engineering. Then he was 
Stricken with polio, which cost him 
an entire year and left him so badly 
Crippled that he had to look about for 
$ more sedentary occupation. While 
trying to reach a decision he taught 
M a village school for two years, read 

ames’ Principles, and at age 28 be- 
gan his junior undergraduate year in 
College as a psychology major. He 
| Was 31 when be began his graduate 
| Work and 35 when he received his 

Octorate. 

The reviewer finds the autobiog- 
"aphies of these migrants to psy- 
chology fascinating and provocative 
Of questions not only on the merits of 
Vocational guidance but also on the 

inds of training useful in the making 

of psychologists. Readers will be 

““nused by (and some may even prof- 

ìt from) Thurstone’s caustic com- 

Ments on the differences between his 
Professors of engineering and some of 

les professors of psychology. One is 

€d to wonder whether undergraduate 

Courses in the physical or biological 
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sciences may not provide a better 
foundation for the psychologist-to-be 
than do the usual undergraduate 
courses in psychology. At that level, 
perhaps, the acquisition of psycho- 
logical information may be less im- 
portant than training in the logic and 
techniques of the more exact sciences. 

Gesell was not a migrant to psy- 
chology though he did make some 
detours before settling down to his 
research career. First, he taught in 
high schools for three years prior to 
taking his doctorate in psychology 
at age 26; then, after four additional 
years of teaching (three of them in 
normal schools), he decided that the 
lifework he had planned called for a 
medical degree, and he spent five 
years getting it. Thus he devoted 
twelve years to teaching and study 
over and above the time required for 
the Ph.D. degree. Perhaps not even 
Gesell could say how many (if any) 
of these years were really time lost; 
if loss there was, it seems to have 
been made good later by an extraor- 
dinary tempo of research produc- 
tivity. 

All the autobiographies have cer- 
tain things in common: each tells 
something about the immediate cir- 
cumstances that influenced the author 
to become a psychologist, traces the 
leading developments in his work, 
and indicates what he thinks his 
more important contributions have 
been. Apart from this common core, 
which varies from author to author in 
amount of detail and in distribution 
of emphasis, the autobiographies 
present striking contrasts. Some are 
almost completely intellectualistic, 
others are intimate and personal. 
Michotte illustrates the former tend- 
ency; Boring, Burt, and Tolman the 
latter. A majority give some infor- 
mation, and several of them a great 
deal, about ancestry, family back- 
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design considerations of the aero- 
nautical engineer. The prediction 
that it would soon become a classic in 
the field has been realized. McFar- 
land has now turned his attention to 
how human factors influence the 
efficient operation of air transporta- 
tion. The new book is a necessary 
addition to the complete aeromedical 
bookshelf and may confidently be 
expected to achieve the success of 
its companion volume. 

The introduction states that: “The 
primary objective of this book is to 
improve the safety, efficiency, econ- 
omy, and comfort of airline opera- 
tions. It is the author’s conviction 
that air transports can be operated 
efficiently with minimum risk only 
in so far as the human variables are 
understood and controlled." It is 
also McFarland's conviction that, 
"Greatest improvement can be 
achieved . . . by strengthening the 
medical, safety and personnel pro- 
grams of the airlines." 

It should be pointed out at the 
outset that this work was not written 
primarily for psychologists. "Those 
Who expect a treatise on aviation psy- 
chology, particularly the human en- 
gineers, are likely to be disappointed. 
The industrial psychologists will fare 
better since there is much that is of 
general interest to the applied psy- 
chologist, and five or six chapters on 
selection, training, fatigue, aging, 
etc. are of especial interest. The larg- 
est portion of the book is devoted to 
aviation medicine, more exactly pre- 
ventive medicine in airline operations, 
and it is addressed rather pointedly 
to the air transport industry. How- 
ever, the book is of far broader scope, 
as the author makes clear in his pref- 
ace and choice of subtitle. Much of 
the material on industrial hygiene is 

applicable to occupational health and 
safety in other industrial fields. 

The book contains an enormous 
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amount of information and is thorpe 
oughly documented with over 1200 
references. This material is draw 
from the most diverse sources aT 
has been painstakingly analyzed M 
its practical significance to airlin 
operations. We have come to exp 
from the author the ability to P 
selections from such a mass of man 
rial into a form suitable for practic) 
use. Indeed, as was true of his E 
book, an outstanding feature of M " 
Farland's presentation is that it " | 
tains so many specific and dow" 
earth recommendations. ki 
The main theme of the boo " 
safety, and the author starts W! 
preventive safety in the air and 0! 
ground. His first concern is with E 
pilots and flight crews in W s 
hands the safety of the public in Pl 
rests. He treats their psychology | 
and medical selection, their trai!" 
and indoctrination, the maintenan 
of their health, the necessity he 
periodic medical examinations: a 
control of fatigue, and the factor d | 
their lives that affect efficiency sila 
aging. Next he undertakes a pa t 
analysis of the selection, pacem: 
health, and safety of the supP™ 


n 
eu 


the} 
Ü 


: hei? 
people on the ground. Since cer)! 
are 10 people on the ground ae acci" 


pilot in the air, the sickness 4” are 9 
dent rates of ground personne airlin^ 
great economic importance ID ^^, 
operations. Ground condition? the 
bear upon safety in the air, pm 
two are intimately related. Serafo 
control and the prevention ©, po” 
tious diseases are especially - "d 
tant to operations in certain OV ive! 
bases, and careful attention 1$ n | 
to this problem as it affects oP? spo". 
personnel, passengers, the tran tint: 
tation of diseases, and quar? y 
procedures. Finally, an analy’ is 
made of the factors that ope pp? 
keeping passengers well and d 

This includes a discussion 
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cial problems that arise in the air 
nsportation of patients. 
i second aspect of safety relates 
rescue safety, and the author has 
de an excellent study of aircraft 
idents resulting in crashes or 
ching. Search and rescue practices, 
d survival and emergency proce- 
res are treated in full detail. 
Throughout each chapter the im- 
rtance of health and safety meas- 
es in the management of airlines is 
Peatedly emphasized. The book 
ncludes, therefore, with an analysis 
health and safety programs that 
ould be developed not only in the 
terest of the flying public but in the 
terest of the airlines. McFarland 
akes a good case for his point that 
‘ll-organized medical services are 
ofitable as well as desirable. 
Occasionally the material in this 
ok touches upon the same ground 
‘the previous book. Where this is 
ue new material and a new em- 
asis have been added. The style is 
d and the material is set in large 
s on large, easy-to-read, double- 
umn pages. With an eye to use as 
i andbook, as well as for clarification 
the text, there are 171 tables, 156 
üres, and an appendix of terms 
*"quently used in the aircraft in- 
üstry. Each chapter concludes with 
“ull summary and recommendations 
‘improvement in airline operations 
J. W. GEBHARD. 
| The Johns Hopkins University." 


UNDIN, Robert W. An objective 
bsychology of music. New York: 
Ronald, 1953. Pp. ix+303. $4.50. 


Up to the present the more impor- 
i Psychological texts dealing with 
ho cal problems have been Sea- 
itt *'s Psychology of Music (McGraw- 
"yr 1938), Diserens and Fine's 4 
My tology of Music (Authors, 1937), 
N Sel's The Psychology of Music 


9rton, 1937), and Schoen's The 
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Psychology of Music (Ronald, 1940). 
Max Meyer's The Musician's Arith- 
metic (Ditson, 1929), though written 
as a text, has had a deplorably 
limited audience. It contains many 
exciting neurological speculations but 
is extremely difficult to read. 

Seashore’s book covers little more 
than the work of his own laboratory. 
It is distinctly hereditarian in flavor 
and favors the natural science ap- 
proach. Seashore later attempted to 
broaden his coverage somewhat with 
his Why We Love Music (Ditson, 
1941) and his In Search of Beauty in 
Music (Ronald, 1947). 

The Diserens and Fine text has a 
better coverage but devotes what 
many consider a disproportionate 
amount of space to topics such as the 
possible origin of music, animal au- 
ditors, mythology and folklore, and 
the relation of music to magic and 
sorcery and to religion, melancholy, 
and ecstasy. The Mursell offering 
has been perhaps the most palatable 
to musicians, though psychologists 
have at times been distressed at the 
extreme Gestalt interpretation given 
all phenomena. Schoen's well-round- 
ed text has the hereditarian bias of his 
teacher, Seashore. 

Lundin's addition to this shelf of 
books considers most of the material 
treated in the earlier volumes and 
brings all topics reasonably up to 
date. A surprising omission, how- 
ever, concerns Pratt’s The Meaning 
of Music (McGraw-Hill, 1931). 
Other psychological books seemingly 
ignored are Schoen's The Under- 
standing of Music (Harper, 1945) 
and the above-mentioned texts by 
Diserens and Fine and by Meyer. 

Lundin looks to cultural explana- 
tions rather than to nativistic ones. 
Thus, consonance is regarded not as 
a phenomenon of the natural proper- 
ties of stimuli but as the product of a 
particular culture. Music tests are 
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not thought to measure innate capac- 

ities. Because of their present low 

level of efficiency Lundin takes a dim 

view of them although he himself 

has developed a few. 

Noticeable particularly in the first 
chapter is the interbehavioral stand 
of J. R. Kantor, to whom the book is 
dedicated. This theoretical orienta- 
tion will probably confuse only 
slightly the psychologist who is 
unacquainted with Kantonian theory. 

Lundin has done a workman-like 
job throughout the volume's sixteen 
chapters. He ends with a most usable 
bibliography of over 260 titles. In the 
reviewer's opinion this book should 
supersede the earlier texts and should 
greatly aid the occasional teacher 
who ventures to give a course in the 
psychology of music. 

PAUL R. FARNSWORTH. 

Stanford University. 

KunLEN, RAYMOND G., & THomp- 
SON, GEORGE G, (Eds.) Psycho- 
logical studies of human develop- 
Ln. New York: Appleton-Cen- 
tury-Crofts, 1952. pp. xi 
$3.50. D. xiv 4-533. 


This is a well- 


organized collecti 
of 71 studies th Y 


at have appeared in 
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11 books and 33 journals. More j 
a third of the articles appeared in 


group consisting of the Jone 
Educational Psychology and e a 
nal of Abnormal and Social Psycho’: 
(6 articles), Child Development 
the Journal of Genetic Psychology” 
Psyche 


|] arti 
^ d 


articles), and Genetic 
Monographs (4 articles). i 
were published in America, 4? 
within the past 25 years. saato 

The reports of 104 investigê® 


E . ph 
are divided into 14 groupings: PES 
cal factors, learning and adjus 

Jat 
re 
dë 
ant 
à 
anl 


| 
S intellect" 
sociocultural conditions, intel 


M : n ce 
changes with age, intelligen inte 


guage-conceptual growth, attitu 
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